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Abstract 
 

Ernsth Bravell, M. (2007) Care trajectories in the oldest old. Doctoral dissertation. Institute of 

Gerontology, School of Health Sciences, Jönköping University, Jönköping. 

 

This thesis demonstrates relations among health, social network, ADL and patterns of care in the 

oldest old guided by a resource theoretical model.  

 

The analyzed data are based on two studies: the Nona study, a longitudinal study of 157 

individuals aged 86 to 94 years, and the H70 study, a longitudinal study of 964 individuals aged 

70 at baseline. Data were collected by interviews and to some extent in the H70 study, medical 

exams and medical records.    

 

The results demonstrate that perceived resources seem to affect patterns of care to a higher extent 

than the more objective resources in the sample of the oldest old. On the other hand, 

sociodemographic variables such as gender, marital status and SES, in addition to the more 

objective resources of having children nearby and the number of symptoms of illness predicted 

institutionalization during a subsequent 30-year period from the age of 70. The proportion of 

elderly persons’ institutionalization was further significantly higher than that generally found in 

cross-sectional studies. ADL was one of the strongest predictors for both use of formal care and 

institutionalization in both samples, indicating an effective targeting of the formal care system in 

Sweden. The care at end of life in the oldest old is challenged by the problems with progressive 

declines in ADL and health, which makes it hard to fit in the dying oldest old in the palliative 

care system. There is a need to increase the knowledge and the possibility for care staff to support 

and encourage social network factors and for decision-making staff to consider factors beyond 

ADL. 
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1. Introduction 
 

One of the most frequently used introductory phrases in gerontology research has to be; “the 

population of elderly persons is increasing…” which is used to imply the necessity for research 

about this population. Not only will the elderly population increase but among them the oldest 

old age group will increase most rapidly. This group of the oldest old will probably have the 

greatest need for service and care due to age-related diseases and impaired functional capacity 

(Agüero-Torres et al. 1995). They are also characterized by social risk factors (Kivett et al. 2000). 

This thesis will try to elucidate care trajectories in the oldest old by using a resource theoretical 

model introduced by Malmberg (1990). In this model different categories of actual and perceived 

resources are discussed in relation to demands of the surrounding environment. Understanding 

the role of perceived and actual resources of the oldest old may be especially important because 

the adjustment of an individual can be explained by the interplay between accesses to resources, 

actual and perceived, and the demands from the surrounding environment (Malmberg and Berg 

2002). Health, social network, functional capacity and care patterns in the oldest old will thus be 

in focus for this dissertation, guided by a resource theoretical model.  

 

In the introduction of the thesis, factors of relevance for care trajectories in the oldest old in view 

of the resource theoretical model will be discussed. At first, features of the oldest old and the 

resource theoretical model will be presented. According to the model individual and interpersonal 

resources will be discussed in terms of health and social network. Activities in Daily Life (ADL) 

will be discussed as an expression of when resources do not meet up to environmental demands, 

and finally different types of care are described.  

 

 

1.1. The oldest old  
 

The definition of the oldest old has been increased from the age of 80 years or older to encompass 

only those individuals older than 85 years of age. This dissertation uses the term “the oldest old” 

to define the population of individuals over 85 years of age, but different terms will be used when 

describing other studies, depending on how the authors defined their sample. In Sweden, in the 

next fifteen years, the population of the younger elderly (65 – 79 years) will increase the most, 

followed by the population over 80 years of age (Andersen-Ranberg et al. 2005; Swedish 
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Association of Local Authorities and Regions 2007). This phenomenon has given rise to the 

suggested paradox about the increased number of centenarians: the progress in health and living 

conditions tends to increase the proportion of frail individuals in successive generations (Yashin et 

al. 2001). 

 

The population of the oldest old poses a great challenge to the researcher because there are 

methodological challenges specific to measuring this age group, such as sampling errors and large 

non-response rate due to frailty, co-morbidities, cognitive problems, lack of response accuracy 

due to visual and hearing changes and slowed mobility and response times (Larsson and 

Thorslund 2006; Leahy et al. 2005; Rodgers and Herzog 1992). Yet, studies addressing the 

specific issues of these age groups are essential. Not only will this population increase but they are 

also a unique population in several ways. Firstly, it includes a much greater number of females 

than males, a fact that often affects the results in studies of the oldest old. Old age is also a risk 

factor for many diseases, which means that individuals in these older age groups are more likely to 

have higher levels of disability as well as extensive co-morbidities, even if the clinical conditions 

vary greatly (Jopp and Rott 2006; Larsson and Thorslund 2006; Motta et al. 2005; Suzman and 

Manton 1992). Advanced age is also one of the most important factors contributing to frailty, 

problems with ADL, dependency and level of received care (Allen et al. 2001; BURDIS 2004; 

Covinsky et al. 2003a; Hellström and Hallberg 2001; Iwarsson 2005; Klein et al. 2005; McGee 

et al. 1998; National Board of Health and Welfare 2000). Considering only the population of the 

oldest old, studies indicate that despite the increased risk of ADL problems and dependency, the 

oldest old individuals often perceive their health relatively positively (Andersen-Ranberg et al. 

2005; Jopp and Rott 2006; Leinonen et al. 2001a; Schroll et al. 1996). Another important aspect 

concerning studies of the oldest old is that, regardless of the higher risk of disease and 

disablement, these individuals constitute a group of survivors and they contribute to gerontology 

knowledge. A Swedish study of centenarians (Samuelsson et al. 1997) found that after the age of 

80 the incidence of severe disease was relatively low and that the diseases had occurred late in life. 

Furthermore, research has demonstrated that even if centenarians had chronic, invalidating 

diseases, they were still autonomous in managing their daily lives (Andersen-Ranberg et al. 2001; 

Motta et al. 2005) and despite substantial constraints in functioning, they felt happy (Jopp and 

Rott 2006) and just as satisfied with life as younger elderly individuals (Field and Gueldner 

2001). Therefore, even if diseases and disability are highly correlated with old age, other factors 

are important when it comes to how the population of the oldest old manages their daily life. It is 

possible that social network and perception of health affect daily life for the oldest old more than 

objective health does, because they have adapted to their situation.  



 

9 

1.2. Theoretical background 
 

This dissertation focuses on the relationships among health, social network, ADL, and patterns of 

care from a resource theoretical point of view. The current resource theoretical model was 

introduced by Malmberg (1990) and is of interest due to the categorization of resources separated 

into objective and subjective. The model is in many ways similar to other theories based on the 

concept of resources. 

 

For example, in 1973 Lawton & Nahemow introduced the ecological model that predicts 

outcomes in terms of adaptive behavior and affect on how a person’s competence interacts with 

the demands or press from the environment. The ecological equation is B = f (P, E), that is, 

behavior is a function of the person and the environment. According to the model, an 

individual’s competence includes biological health, sensory and perceptual capacities, motor skills, 

cognitive capacity and ego strength. Environmental press is defined in normative terms and a gross 

classification has been proposed where the environment is divided into five categories: physical 

(objective: what can be counted, and subjective: personally described, for example housing 

deficits, ecological characteristics and so on); personal (one-to-one relationships: friends, family, 

and support networks); suprapersonal (modal characteristics of people in geographic proximity of 

the subject as in social area analysis); social (organizational character, social norms, cultural values, 

legal systems, etc.); and small group (the dynamics that determine the mutual relationships among 

people in a small group in which all members have some one-to-one interaction). The outcome of 

the ecological model is behavior, which could be an outwardly observable motor response or an 

inner affective response. Behavior and affect must be thought of as variables that change over 

time, because press from the environment and competence of the individual is fluid, and can 

change over time and across different intra-individual domains (Lawton 1982; 1999).  

  

Hobfoll (1989) introduced a resource theoretical model, called conservation of resources (COR), 

which is based more on resources than on environment: the outcome is stress. The model 

identifies four kinds of resources whose loss and gain might result in stress or well-being. Object 

resources are defined or valued from their physical value or their acquired secondary status (for 

example a house or a car). Conditions are defined as resources to the extent that they are valued 

and sought after, such as marriage, tenure, and seniority. Personal characteristics are resources in 

that they generally aid stress resistance. Energies include resources such as time, money, and 

knowledge. Social support is not included in these resource categories and according to Hobfoll 
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(1989), social relations are resources that could provide or facilitate preservation of valued 

resources (conditions), but they could also detract from an individual’s resources. According to 

COR, stress follows: 1) when individuals are threatened to lose resources, 2) when individuals 

actually lose resources, or, 3) when individuals invest resources without appreciable resource gain 

In order to gain resources and prevent loss, the individual has to invest other resources. In 

conclusion, individuals rich in resources are less vulnerable to stressful events such as loss of a 

close friend or spouse, events that are more likely to occur in advanced age (Hobfoll 1989; 1991). 

 

Foa & Foa developed a resource theory about the cognitive organization of interpersonal 

resources that is a development of earlier exchange theories. They define a resource as anything 

transacted in an interpersonal situation, that is, a resource is any item, concrete or symbolic, 

which can become the object of exchange among people. The resource theory by Foa & Foa 

classifies rewards and punishments transmitted in interpersonal encounters into six categories: 

love, status, information, money, goods, and services (Foa et al. 1993).  

 

However, when studying elderly and oldest old individuals, it may be especially important to 

understand the different roles of perceived and actual resources (Malmberg and Berg 2002). 

Adjustment or adaptation of an individual can be explained by the interplay between access to 

resources and the demands from surrounding environment, as suggested by the described models. 

However, the resource theoretical model includes and divides actual and perceived resources and 

relates them to demands from the surrounding environment (Figure 1). The main idea is that 

more resources, actual or perceived, make it easier to meet demands from the surrounding 

environment. It is also assumed that actual resources are reflected to a certain extent in the 

perceived resources, but there is a possibility for some contra flow. Both actual and perceived 

resources are divided into three categories: individual, interpersonal and institutional resources. 

Individual resources are defined as any internal assets that an individual possesses, including 

physical and mental health, physical strength, intelligence and knowledge. Interpersonal resources 

are defined in terms of positions taken in the person’s social network, spouse, children, other 

relatives, friends and acquaintances. Institutional resources are defined in terms position of power 

in society, such as social class, financial situation, work position and education.  
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Figure 1. A tentative theoretical resource model. 
 

 

 

Perceived resources are affected to an extent by the actual; for example, if an elderly person suffers 
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environment also changes over time and the relationship between actual and perceived resources 

and expressed feelings and behavior have a history in a changing environment (Malmberg 1990).  

  

The resource theoretical model will be used to guide this dissertation. However, it is not possible 

to focus on all elements of the model. This thesis focuses mainly on some aspects of actual and 

perceived individual and interpersonal resources and the outcome in terms of use of care and 

institutionalization, with ADL as an indicator of when resources fail to meet the demands of the 

environment. Thus, both actual and perceived health are considered individual resources, and 

social networks are defined in terms of contacts (as in objective) and feelings of contacts (as in 

subjective), considering children, other relatives and friends as interpersonal resources. The effect 

of marital status was considered singly, striving to asses its specific effect on patterns of care. 

Therefore it is not included in the social network indices. Institutional resources receive 

comparatively less attention in this dissertation, and in the single study in which socioeconomic 

situation (SES) is used, it is defined as a sociodemographic variable.  

 

 

1.3. Individual resources as in health  
 

It is well recognized that health is a complicated concept that includes biological, psychological 

and social factors. Among elderly individuals, health encompasses far more than the number of 

diseases or symptoms but it is also related to life satisfaction, functional ability and social network 

factors. Abu-Bader et al. (2002) demonstrated that physical health, emotional balance and social 

support are highly correlated with life satisfaction in an elderly sample. A number of studies have 

reported correlations between measures of health and ADL (i.e. Bardage et al. 2005; Bryant et al. 

2000; Chen and Wilmoth 2004; Hellström et al. 2004) and received care but the relationship 

between these measures has shown to be very complex (Kempen et al. 1996; Leinonen et al. 

1999; Manderbacka and Lundberg 1996; Partakki et al. 1998). Because health is a complex 

concept, there have been many different suggestions about the best way to measure it. Parker and 

Thorslund (2007) raised the question: “How should researchers best measure the health of the 

elderly population to reflect need for care?”. In their review, they highlighted global self-rated 

health, self-reported health items, functional impairment, disability and test of function. This 

issue is of immediate interest for this dissertation, which uses self-rated health, together with 

measures of social network, as indicators of perceived resources. Self-reported health items are 

used as indicators of objective individual resources, and self-reported functional disability (as in 
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ADL function) is used as an indicator of unbalance in resources and demands. Use of care is 

considered as the outcome.  

 

1.3.1. Subjective health 

 

It is important to separate the individual’s subjective feelings about their health from the more 

objective health status, because they capture different dimensions of the individual’s health status. 

There are often strong relationships between objective health measures and self-rated health and 

perceived health. Self-rated  health have recently been topics of interest in gerontology research, 

not only because it is an easily measured concept in the social sciences (George 2001), but also 

because self-rated health has been shown to be related to quality of life (McCamish-Svensson et 

al. 1999; Schroll et al. 2002), social support/social contacts/relations (DuPertuis et al. 2001; 

Hyduk 1996; Lund et al. 2004) and ADL or disability (Leinonen et al. 2001b), and also serves as 

a predictor of survival in elderly populations (e.g. Berg 1996; Idler and Benyamini 1997; 

Marcellini et al. 2002; Pedersen et al. 1999) even when effect of physical health, chronic illnesses 

and functional status are considered (George 2001).  

 

In a review of studies concerning self-rated health and mortality, Idler and Benyamini (1997) 

found that that one question is often used to estimate perceived overall health: “How in general 

would you estimate your health?”. Some authors added phrases such as “... in relation to other in 

your age?” or “… at the present time?” which add another dimension to the estimation. They 

concluded that the effect from the one simple question of perceived health was the most powerful 

self-assessment on mortality (Idler and Benyamini 1997). However, Andersen et al. (2007) found 

different results when comparing global self-rated health and comparative self-rated health that 

should be considered when interpreting results on self-rated health. Even so, the global self-rated 

item seems to be the most common, and it is related to more than just mortality. For example, 

McCamish-Svensson et al. (1999) demonstrated that in a sample of old-old individuals, self-rated 

health correlated more strongly to life satisfaction than did doctor-rated health.  

 

Researchers have also sought predictors of perceived health. Leinonen et al. (1999) concluded 

that the concept of self-rated health among older people is multidimensional, and includes 

cognitive and sensory-motor performance and health behaviors. The most powerful predictors of 

self-rated health were performing ADL and number of chronic diseases, but the models for men 

and women differed. Women with lower numbers of depressive symptoms and men with better 

cognitive capacity rated their health better. Bryant et al. (2000) demonstrated that number of 
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chronic diseases, worsening of reported diseases/conditions over a 12-month period, dependency 

in ADL, physical performance and mobility, changes in diseases, ADL and mobility and the use 

of medical care, contributed most to the variance in perceived health in elderly individuals. 

Education was a small but significant contributor. Chipperfield et al. (2004) demonstrated that 

perceived control and stability of it affected perceived health significantly.  

 

Most descriptive data demonstrates that elderly persons in Europe consider themselves to have a 

good health (e.g. Leinonen et al. 2001a; Schroll et al. 1996) and also that stability in self rated 

health is more common than change (Leinonen et al. 2002). It also seems that self-reported 

health is stable in advanced ages, several studies demonstrate that even the oldest old rate their 

health as good, sometimes even better than the younger old do (Dening et al. 1998; Kivett et al. 

2000; Nyqvist et al. 2006). Even so, Andersen et al. (2007) could demonstrate longitudinal 

declines of both global and comparative self-rated health in a study of Danes 45 to 102 years of 

age. Studies from Sweden are still positive. In the year 2000, 86% of the elderly 75 years of age 

and older estimated their health to be good or pretty good, and among the oldest old (over 85 

years old) the proportion that considered themselves to have good or pretty good health was 84% 

(National Board of Health and Welfare 2000).  

 

Several studies also show a tendency to improved health among the elderly population such as 

National Board of Health and Welfare (2000; 2005a) and Larsson and Thorslund (2006) but a 

decade later the Sweold-study demonstrated a decline in self-rated health among the elderly 

(Thorslund et al. 2004). Not only is there contradictory results in the age effects of self-rated 

health, but Larsson and Thorslund (2006) also found that health developments in Swedens 

elderly population appear to give different results depending on which years are compared, as 

demonstrated. There is also evidence of gender differences even they are inconsistent across 

studies. As Larsson and Thorslund (2006) showed: in a survey from 1990s women more often 

reported poorer health, however, that was not the case in the surveys from 1980s. Most studies, 

though, demonstrate that men rate their health as better (George 2001). 

 

1.3.2. Objective health 

 

The more objective dimension of health is not as easy to capture as perceived health. As Larsson 

and Thorslund (2006) discussed the border between normal ageing and disease is fluid and it is 

difficult to define the line. Objective health has been measured in several different ways in 

research on elderly individuals and there is no “golden way” to measure this as with “global self-
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rated health”. There seems to be a problem identifying the best way to capture objective health. 

Some of the difficulty might be because researchers do not agree on the purpose for measuring 

objective health. For example, there has been a debate around a measure of objective health called 

“the SENIEUR protocol” (Castle et al. 2001; Ershler 2001; Ligthart 1984; Ligthart 2001; Miller 

2001; Pawelec et al. 2001) where the discussion concerns distinguishing between “normal aging” 

and disease in older individuals.  

 

Many studies use self-reported health indicators as alternatives to the SENIEUR protocol or other 

methods using medical exams and medical records. The most common method is to ask the 

respondents about health problems such as diseases and symptoms. Braungart (2005) used and 

categorized the participants, based on their responses to a list of 40 diseases and symptoms, into 

three groups: presence of 1) very life-threatening; 2) somewhat life-threatening; or 3) non life-

threatening diseases, a classification originally proposed by Gold et al. (2002). This way of 

examining objective health did not turn out to be related to ADL capacity, as expected. As Parker 

and Thorslund (2007) indicate, questioning elderly individuals about symptoms and diseases has 

some disadvantages, such as the necessity for the respondents to remember all of their symptoms 

and diseases, which could be difficult for the oldest old and those with declining cognitive 

function. One must also distinguish between reported diseases and reported symptoms, where 

symptoms are more subjective than disease and may reflect underlying causes other than that 

indicated by the somatic manifestation (op.cit).  

 

If we for now consider the number of diseases and symptoms as indicator of objective health, 

several studies has demonstrated increases of diseases and symptoms in the elderly population in 

the past years. Parker et al. (2005) found an increase in a number of symptoms and diseases in 

very old people between 1992 and 2002 , similar to Rosén and Haglund (2005) and Larsson and 

Thorslund (2006) who demonstrated increases in the prevalence of long-standing diseases among 

elderly between 1988/89 and 2002/03. Further, Schroll et al. (1996) showed that even if there 

was no increase in the number of elderly participants reporting chronic diseases, the number of 

chronic diseases per participant significantly increased between 1988/89 and 1993.  

 

Studies have also demonstrated increases of diseases and symptoms with advancing age as well as 

gender differences. Elderly women tend to report more diseases than elderly men and also the 

increase of several diseases and symptoms is more dramatic in women (Dening et al. 1998; 

Thorslund and Lundberg 1994; von Strauss et al. 2003). Many of those diseases, and the drugs 

used to treat them, affect the performance of ADL in the elderly (Hogan 2000). On the other 



16 

hand, Andersen-Ranberg et al. (2001) found that centenarians could not be considered healthy 

according to diseases and chronic conditions, but they could be considered as autonomous, a state 

that probably is more related to use of care and institutionalization. Similarly, others have found 

that even if the elderly and the oldest old report more diseases and symptoms, they manage to live 

independently (Parker et al. 2005; Spillman 2004; von Strauss et al. 2000). Therefore, the 

question is whether diseases and symptoms are reliable indicators to use for predicting use of care. 

As previously stated, there is no consensus about the golden way to measure objective health, but 

as Nyqvist et al. (2006) and Parker and Thorslund (2007) have concluded, it is important to use 

several different health measures besides perceived health to get a comprehensive picture of health 

status in the oldest old. 

 

1.3.3. Relation between subjective and objective health 

 

Studies of the oldest old show that self-assessments of health bear only a limited relationship to 

physical conditions, or to the ability to perform various tasks (Bury and Holme 1991). Malmberg 

and Berg (2002) suggested that objective health is reflected in the subjective ratings, and some 

studies show a correlation between the two. McCamish-Svensson et al. (1999) found a significant 

correlation between self-rated health and doctor-rated health, even if self-rated health was more 

strongly related to life-satisfaction. Bardage et al. (2005) also found that medical indicators of 

health (such as reported diseases) were related to self-rated health. On the other hand, Schroll et 

al. (1996) found it striking that so many elderly individuals reported chronic diseases and 

impairments, yet still estimated their health as good. However, these results have been confirmed 

in a number of studies. Chipperfield (1993) found that over half of the elderly in her study rated 

their health more favourably than was expected from the objective measures of health. It was 

uncommon for the elderly to underestimate their health, only a very small proportion rated their 

health as less favourable than their actual health status. Several other studies have demonstrated 

similar results: that even if elderly individuals, even the oldest old, have a high prevalence of 

reported physical problems, they often rate their health as good (Dening et al. 1998; Kivett et al. 

2000; von Heideken Wågert et al. 2006). Parker and Thorslund (2007) concluded that studies of 

the elderly often demonstrate increases in reported diseases and symptoms over time, but that 

self-rated health tends to improve with advancing age.  

 

Kempen et al. (1996) tried to find differences between perceived health and domain-specific 

estimations (including affective functioning, behavioral dysfunctioning, somatic symptoms and 

chronic medical morbidity), and found that the difference in positively perceived health was 
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badly reflected by the domain-specific estimation. On the other hand, negatively perceived health 

was well reflected by the domain specific estimation. In total, 42% of the variance in perceived 

health could be explained by the domain-specific estimation and all beta coefficients were 

significant but somatic symptoms. Borawski et al. (1996) used open-ended responses regarding 

attributes underlying health appraisals, with five categories as outcome: physical health, 

attitudinal/behavioral, externally focused, health transcendence, non-reflective. What was 

interesting was that the older the respondent, the less likely they were to focus on physical health. 

Therefore, as the resource theoretical model (Malmberg 1990) indicates, objective individual 

resources (health) are reflected to a certain extent in the perceived resources, but there is also an 

impact from other sources, for example interpersonal resources. This might be even truer for the 

oldest old, considering the results of Borawski et al. (1996).  

 

 

1.4. Interpersonal resources as in social network 
 

The relationships between social network, health, function in daily life and mortality are of major 

interest in gerontology research, and social support has been demonstrated as a key determinant 

of successful ageing. Nevertheless, the research about social support of the elderly is complicated 

and there are several different ways to measure it (Krause 2001). Due et al. (1999) introduced a 

conceptual framework with social relations as the main concept, and used it to describe social 

relations in the Danish population. They divided social relations into “structure” and “function” 

where the structure of the social relations was defined as: the individuals with whom one has an 

interpersonal relationship and the linkage between these individuals. They suggest that the structure 

has two dimensions: formal relations and informal relations (i.e. social network). They defined 

function of social relations as: the interpersonal interactions within the structure of the social 

relations. Function covers the qualitative and behavioural aspects of the social relations. They also 

refer to Cohen and Syme (1985, see Due et al. 1999) who define social support as the resources 

provided by other persons. Their definitions and use of structure (measured by marital status, 

household composition, number of children, and frequency of contact with children, peers, 

friends, and others) and function (measured by emotional support/confidants and instrumental 

support/friends) (Due et al. 1999) are similar to how actual (structure) and perceived (function) 

social network are defined and used in this dissertation. Social contacts were considered as the 

more objective way to evaluate interpersonal resources and feelings of having friends and 

confidants were considered as subjective. The exception is the H70 study in which satisfaction 
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with children contacts and feelings of loneliness were used to measure the perception of 

interpersonal resources. 

 

1.4.1. Objective social network 

 

When discussing social network, the distinction between objective and subjective measures is not 

overtly obvious. The objective resources of social network probably affect the subjective feeling of 

social support, but a number of other factors, including perceived health, affect the social network 

as well. Age is a demographic factor shown to be related to social network, often in combination 

with other factors such as health or functional ability. Bertera (2003) demonstrated that age was 

negatively related to both social network contacts and telephone contacts and that health had a 

great impact on telephone contact and a small affect on other types of contacts. Poor perceived 

health and difficulties in performing ADL and physical activity were positively related to social 

contacts; therefore, in addition to advanced age, functional ability seems to affect social contacts. 

Hydyk (1996) concluded that old and very disabled individuals get a lot of social contact when 

their disability increases, but their social support decreases. As well, individuals with decreased 

perceived health showed low social support. Further, Bondevik et al. (1998) demonstrated that 

elderly individuals who needed assistance to perform certain ADL activities, such as continence, 

toilet visiting, and movement, showed a lower degree of loneliness, and concluded that ADL 

dependency is not necessarily equal to loneliness, either emotional or social.  

 

On the other hand, Litwin et al. (2003) showed that individuals with a moderate or high degree 

of disability had a higher probability of having a limited social network. Avlund et al. (2002a) 

also demonstrated that poor functional ability predicted sustained low contact frequency and 

diversity in elderly individuals in the Nordic countries, as did Lund et al. (2004). Mendes de 

Leon et al. (1999) demonstrated that social network variables were generally positively related to 

both emotional and instrumental social support (having children and a confidant showed the 

strongest correlation), and that the total social network variable was significantly associated with a 

reduced risk of becoming disabled, as well as an increased chance of recovering from disability. 

Avlund et al. (2004a) found evidence to support the result that social relations provide some kind 

of protective effect against disability. They found a beneficial effect of having weekly telephone 

contact and suggest some possible explanations: 1) face-to-face contact means that the family 

members perform tasks instead of encouraging the elderly individual to do the activities, or 2) 

face-to-face contact is an early indicator of difficulty performing activities. They also suggest that 

the telephone contact cause less strain and includes more positive informational support.  
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Thus, it seems to be disagreement in research on how social network are related to disability or 

health. Does higher dependency cause an increase in social contacts due to an increase in informal 

care provided, or do the functional limitations decrease the ability to meet with friends and 

relatives? Lund et al. (2004) proposed that deterioration in health reduces some social contacts 

and stimulate others, which appear to be a most likely conclusion.  

 

Nevertheless, age seems to have some impact on social network factors, regardless of health 

problems and disability. Due et al. (1999) found remarkable age differences in both the structure 

and the function of the social relation when comparing groups of 25-year olds, 50-years olds, 60-

years olds, and 70-year olds, where the older age groups had fewer social contacts than the 

younger age groups did. Kivett et al. (2000) also found significant longitudinal declines in social 

interaction among the very old, in both group participation and in visits with friends and 

neighbors. It is safe to assume that ones friends tend to pass away as people age and it may not be 

uncomplicated to find new friends. On the other hand, descriptive studies have demonstrated 

that most elderly individuals have stable social contacts. In Sweden for example, most elderly have 

contact with both friends and relatives (McCamish-Svensson et al. 1999) and they are not 

isolated even if increasing illness tends to result in fewer contacts (Lennartsson 1999), which is 

similar to international results (Cavallero et al. 2007; Cavalli et al. 2007). Avlund et al. (2002a) 

similarly demonstrated that many elderly people kept their social relations over time, as did 

Cavalli et al. (2007) even if they also found a decline in the very old individuals’ level of social 

activities.  

 

McCamish-Svensson et al. (1999) found interestingly that elderly individuals reported fewer 

friends with increasing age, but more frequent personal contact with them. Field and Gueldner 

(2001) came to the similar conclusion that almost all old individuals had lost friends to death, for 

example, but they were able to find new friends. They also suggested that as long as the oldest old 

individual has one friend remaining, that friend could become a “multipurpose” friend, 

performing many of the functions that earlier were spread over a larger network, similar to 

McCamish-Svensson et al. (1999). Further, Field and Gueldner (2001) found that there was no 

significant change the oldest old individuals’ amount of contacts with children.  

 

1.4.2. Subjective social network 

 

Perception of social network as it is defined in this thesis is not as highlighted in gerontological 

research as the more objective measures of social contacts and social support. Nevertheless, Due et 
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al. (1999) indicated that perceived social support was the most important concept in relation to 

health. Further, Kelley-Moore et al. (2006) found that subjective feelings of social integration, 

measured by feelings of having companions to call upon and satisfaction with social life, were 

strongly related to perception of disability, independent of actual functional status and existing 

health conditions. They also emphasized the important role of family and friends in subjective 

evaluations of disability, showing that negative changes in satisfaction with social network 

accelerated the process of considering oneself disabled. Anticipated support could be interpreted 

as a kind of perception of the social network. In studies, anticipated support is related to the stress 

process, and anticipated support may be a more effective coping resource than the assistance 

provided by the “actual social network”. As with social contacts, anticipated support is influenced 

by a number of factors (Krause 2001). Elderly individuals who have received much assistance in 

the past are more likely to believe that their social network will help in the future as well (Krause 

1997). Jopp and Rott (2006) found that centenarians who were embedded in a social network 

had a more positive future outlook, and it is possible that those individuals felt more secure 

surrounded by people who provide support.   

 

Shaw and Janevic (2004) demonstrated that there are different associations between emotional 

and instrumental support and functional ability: individuals who believe that support was 

available to them were less likely to have functional disability. The authors also concluded that 

expected emotional support was related to functional ability only because of its correlation with 

instrumental support and that instrumental support seemed to be directly related to functional 

ability (Shaw and Janevic 2004). As with health, most elderly are satisfied with their social life 

(Cavallero et al. 2007; Field and Gueldner 2001; McCamish-Svensson et al. 1999) and contacts 

with friends, despite the decrease in the size of the “actual” social network. That is, the level of 

satisfaction with contacts does not necessarily correlate with the number of contacts (Holmén and 

Furukawa 2002).   

 

 

1.5. Activities in Daily Life (ADL) 
 

A number of studies have shown associations between disablement and advanced age, disease, and 

physical condition, from the disablement process point of view (Verbrugge and Jette 1994). Jette 

et al (1998) demonstrated that mobility was related to age and muscle strength but not gender, 

and that mobility was a significant predictor for disability. McGee et al. (1998) also suggested 
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that the loss of ability associated with increasing age appears to be related to age-related changes 

in muscle strength. Reviews and research on disablement have also found correlations between 

disability and disease (Hogan 2000), as well as between disability, impairment, and functional 

limitation (Brach and van Swearingen 2002; Fields et al. 1999). However, Hogan (2000) 

concluded that the link between disease and disability is often hard to prove because elderly 

individuals often suffer from many different diseases and dysfunctions. Nevertheless, Hogan’s 

review demonstrated that the oldest old report more disability than the younger old do. The 

population of the oldest old is a very special population due to the higher risk of becoming 

disabled, sometimes secondary to age-related diseases and sometimes due to age-related changes.  

 

Jette et al. (1998) suggested that human behavior includes a complex interaction between many 

physical, cognitive and physiological factors and that it is more than just the sum of physiological 

functions. Femia et al. (2001) came to a similar conclusion when testing the full model. In their 

study, disability seemed to be as much a function of an individual’s psychosocial characteristic as 

the degree of functional limitation and impairment. For this thesis, a measure of ADL is used and 

thought of as an indicator of unbalance between resources and the demands from the 

environment. The measure of ADL is supposed to capture the dimension of demands from the 

surrounding environment to some extent, as demonstrated Iwarsson et al. (1998) and Iwarsson 

(2005). 

 

1.5.1. Measuring ADL 

 

Measuring ADL presents many difficulties, including defining disability or ADL function and 

formulating questions that will effectively and accurately elucidate the phenomenon under study. 

Avlund (1997) demonstrated several important issues that researchers face when measuring 

disability or ADL function, including the variation in how to measure ADL. Most studies that 

measure disability focus on ADL function; that is, the ability to perform tasks in daily life 

activities. Personal ADL (PADL) include basic, easily measurable tasks, whereas instrumental 

ADL (IADL) include more outgoing and complex tasks. IADL includes measures of more 

outgoing and complex tasks and different studies uses different measures. Determining how to 

measure IADL and how to pose questions that will effectively elucidate the information sought is 

complex, and different studies uses different measures. IADL measures are dependent on gender, 

culture, housing conditions, and leisure time interests.  When one asks an elderly individual 

whether they can perform a certain task, and the answer is negative, one cannot be certain of the 

reason why. Potential reasons could be lack of physical ability, lack of skills (for example 
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cooking), lack of interest (work in garden has never interested me), or due to the physical 

environment (the “supermarket” is to far away and there are no good communications) or gender 

roles. Avlund (1997) refers to Deeg (1993, see Avlund 1997), who found that 72% of those who 

reported to be dependent on help for IADL needed help due to health problems, and 28% of 

them (33% of men and 21% of women) needed help due to situational factors (mostly due to 

different gender roles). This issue was also raised by Larsson (2006) who suggested that one 

explanation for the increase in ADL ability between 1988/89 and 2002/03 could be that men in 

the later cohort were more familiar with household tasks that have customarily been carried out 

by women. There are also more technology and services today, such as microwaves and ready-

cooked food in the markets.       

 

Parker and Thorslund (2007) raised another issue concerning ADL measures, specifically the 

problems with variations in questions asked. Questions about difficulties in performing tasks 

versus questions about needing help to perform tasks might result in different prevalence rates. 

When interpreting results one must consider how the authors define disability or ADL function 

and how the questions were asked. In the description of results from various studies, the same 

definitions as the authors used for the concepts of disability and ADL functions are used.  

 

It is also important to distinguish how function in ADL is measured, if it is self-reported or if the 

measures are performance-based. Kempen et al. (1996) demonstrated that the majority (38%) of 

the variance in self-reported ADL could be explained by performance-based estimations, and also 

that other factors, such as emotional function and personality, were influential. Symptoms of 

depression were significantly related to self-reported ADL function but not to the performance-

tested ADL function. These results indicate that the correlation between self-reported and 

performance-based ADL is not strong. On the other hand, Avlund (1997) concluded that even 

though measures of functional limitations, based on observations and timed performances, have 

face validity and reduce the influences of cultural environment and cognitive functioning, they 

are time consuming and expensive. Furthermore, they do not include the more complex ADL 

and it is possible that the actual performance measures something other than the subjective 

assessment, as discussed by Kempen et al. (1996). For this thesis, two different ways of asking 

questions about ADL are used; none of them is performance-based.  
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1.5.2. Factors related to ADL 

 

Several studies have documented significant relationships between increasing age and ADL-

function (e.g. Allen et al. 2001; Braungart 2005; BURDIS, 2004; Covinsky et al. 2003a; 

Hellström et al. 2001; Iwarsson 2005; McGee et al. 1998; Roe et al. 2001). von Strauss et al. 

(2003) demonstrated in an analysis of some population-based studies on ADL in the elderly, that 

every study but one showed that disability increased with age. Avlund et al. (2003a) found that 

one third of the elderly persons in their study sustained good functional ability over a five-year 

period and another one-third of the women had deteriorating functional ability, as did 13% of 

the men. On the other hand, Holstein et al. (2006) found that even though 51% remained 

stable, and 37% declined in functional status over four years, 13% improved. Romören and 

Blekeseaune (2003) also found a small group of elderly individuals (3.2%) that improved their 

ADL functional status over time. Nevertheless, in the study by Holstein et al. (2006) there was a 

significant decline in functional status in the group of the oldest old. In the next four year follow-

up, Holstein et al. (2007) demonstrated that older age was related to deterioration in functional 

ability and also that the decline in ability was more rapid as age advanced. Similarly, Romören 

and Blekeseaune (2003) and Béland and Zunzunegui (1999) found that the trajectory of 

disability among the oldest old often take a serious course, particularly among women. Li (2005) 

found a rapid decline in ADL ability preceding death or institutionalization, suggesting that steep 

decreases may be a precursor for these events, rather than an effect of advancing age.  

 

The age effect is not easy to distinguish from other factors related to ADL. For example, there are 

gender differences in ADL function (National Board of Health and Welfare, 2005). Most studies 

conclude that females have higher risks of becoming disabled (Ahacic et al. 2003; Romören and 

Blekeseaune 2003; von Strauss et al. 2003). However, Hellström et al. (2001) found that men 

reported more need for help with I-ADL and with dressing, and Holstein et al. (2006) found no 

gender differences in functional change over four years. Even so, most studies demonstrate that 

females tend to report more ADL problems and more disability (e.g. Avlund et al. 2003b; McGee 

et al. 1998; Puts et al. 2005; Schroll et al. 1996; von Strauss et al.2003).) Reynolds and 

Silverstein (2003) found that age and being female were the only sociodemographic factors that 

predicted ADL problems in addition to several diseases, physical problems and behavioral factors. 

The trajectory of ADL function is complex, and age and gender seem to play important roles. 

 

One of the issues in research has been to find factors related to ADL and functional ability other 

than age and gender. Avlund et al. (2002b) found that even though a large proportion of the 
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elderly had sustained good functional ability (from age 75 to 80 years), approximately one-fifth 

deteriorated, and for women, living alone was a risk factor for sustained need of help. Another 

study by Avlund et al. (2004b) found interesting gender differences in functional decline, namely 

that housing tenure was predictive for functional decline and mortality in men, while income was 

predictive for women. In yet another study, Avlund et al. (2003b) found that both men and 

women who felt tired in daily activities had a larger risk of becoming disabled. However, there 

were gender differences in the other factors that were related to onset of disability. For men, low 

social participation, poor psychological function, and physical inactivity were risk factors of onset 

of mobility disability; for women, the risk factors were receiving home help, low sense of 

coherence and, physical inactivity. Further, McGee (1998) found that except for increasing age 

and being female, risk factors for decreasing or lost ability in ADL were to live somewhere other 

than home (i.e. institutionalization), to have low eyesight and speech problems, to belong to a 

lower social class and to have lower education. Perceived health had large affect on ADL ability 

when it was added into the model. Béland and Zunzunegui (1999) demonstrated that, besides 

gender and age, less education, being a manual worker, having low income, and having many 

chronic diseases and depressive symptoms affected decline in ADL function. Roe et al. (2001) 

found that the elderly believed that underlying diseases affected their ADL ability and the help 

they needed, but so did the surrounding environment in some cases, similar to results reported by 

Iwarson et al. (1998). Taylor and Lynch (2004) demonstrated that the trajectory of disability was 

strongly related to social support and depressive symptoms in later life. Therefore, a number of 

factors others than disease, age and gender have some impact the ADL function, reinforcing the 

fact that the trajectory towards disability is multifaceted. 

 

1.5.3. ADL in the elderly population 

 

Statistics from the National Board of Health and Welfare (2005a) showed that in Sweden, 14% 

of elderly individuals 65 to 79 years of age and 54% of those over 80 years of age had some type 

of ADL problem that required help. Further, they demonstrated that the proportion of elderly 

with ADL problems in need of help decreased between 1988/89 and 2002/03, in both the 

“younger” and “older” age groups. The authors suggested that the decrease in ADL problems was 

due to a combination of increased functional capacity of the elderly population and changes in 

the elderly individuals’ surrounding environment, owing to more modern facilities and technical 

assistance. Several other authors have proposed the explanation as well. Iwarsson et al. (1998) for 

example, found that most of the elderly in her study were relatively high functioning but also that 

physical environmental actions, such as housing adaptations used as compensatory strategies have 
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had their intended effects. Another Swedish study (SWEOLD) measured ADL and IADL 

disability between 1992 and 2002, and found no significant change in ADL or IADL with 

exception of a small increase in mild IADL impairments (Parker et al. 2005). The authors 

suggested that the subjective nature of the ADL measure could explain some of the lack of 

change, but so could an effect of environmental change and changes in expectations. Larsson and 

Thorslund (2006) and Larsson (2006) further discussed that the improvements in ADL found in 

their studies might reflect improvements in the individuals’ health as well as changes in their 

surroundings. In the past few decades, there have been improvements in assistive technology, 

home modifications and other compensations for poor health. In Sweden, provision of assistive 

technology is based solely on need and is not dependent on age, economic status, or place of 

residence. However, information about what kinds of services are available and how to obtain 

them are crucial (Lilja et al. 2003) because these are important factors for independent 

management of ADL. For example, Allen et al. (2001) found that use of canes and crutches 

reduced both formal and informal hours of care, but there were also signs of substitution on ADL 

tasks. 

 

 

1.6. Care patterns in the elderly population 
 

One issue discussed in gerontology research concerning the oldest old is whether they will have 

increased needs and how this would affect the care system for the elderly. Thorslund (1991) 

proposed five consequences already in 1991, that would result from an increased need for social 

services and care: families will have to contribute more; cooperation between families and the 

formal care services will have to increase; it will be necessary to make tougher decisions about 

priority; the private sector will expand; and, the younger elderly will be more involved in various 

ways. These issues are still of immediate interest and some of them will be discussed in this thesis. 

 

1.6.1. Care for elderly living in the community 

 

von Strauss et al. (2000) discussed the fact that even if there is a decline in disability among the 

oldest old, the proportion of those individuals will increase and the decline will not affect the 

absolute numbers of disabled older people. This argument was confirmed by statistics from 

Sweden. The National Board of Health and Welfare (2005a) demonstrated a decrease in the 

proportion of elderly receiving Home Help services, and that the informal care has increased 
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between the years of 1988/89 and 2002/03. Recent statistics (year 2005) over use of formal care 

in Sweden showed that almost 135,000 older persons, living in the community, were granted 

home-help services and that the number of older persons with home-help services increased by 

12% compared to the year of 2000. The increase was found in the population of persons aged 80 

whereas in the age group 65 - 79 year there was a slight decrease in receiving such services. This 

indicates that approximately 3% of the 65 - 79 year-old age group and roughly 20% of those 80 

years and older had home-help services (National Board of Health and Welfare 2006a).  

 

However, capturing the use of informal care is not uncomplicated. As in the question concerning 

ADL problems, the meaning of informal care or assistance is different for different persons. Some 

may not consider a wife helping a husband to cook and clean as giving informal care, but would 

define a son providing the same assistance to his mother as informal care. Studies in the area of 

formal and informal assistance among the elderly yield differing results. Hellström and Hallberg 

(2001) demonstrated that nearly 39% of their sample (75 years or older) in need of assistance, 

received informal and formal help, 45% had only informal help, and 14% had only formal help. 

Women had home-help service more often than men did, wives helped husbands more than 

husbands helped wives, and children helped parents more in the oldest age groups as compared to 

the younger age groups. The National Board of Health and Welfare (2005a) showed that among 

women aged 80 and older and who lived alone, the proportion of home-help services decreased 

but the informal assistance increased. The pattern was not significant for men. Among 

cohabitating women (80 years of age and older), the proportion who received help from their 

husbands increased. Between the years 1988/89 and 2002/03, the proportion of elderly (65 years 

and older) that received home help declined, and the gap was filled by informal care. The overlap 

between family and state care was somewhat greater in 2002/2003. The decrease in received 

formal home help could not be explained by an increase in ADL functions among the elderly 

(Larsson 2006; Sundström et al. 2006). Johansson et al. (2003) also demonstrated that, except for 

informal care provided by spouses, the shrinking use of services in latter years has been out-

weighed by an increase in family-provided care and offspring assistance, where daughters were 

more frequent helpers than sons were. In the year 2000, women were nearly three times likely 

than men to be care providers for elderly individuals living alone.  

 

It could be that elder care in Sweden is somewhat different than in other countries. In Sweden, 

the use of formal care is highly correlated with ADL (e.g. Davey et al. 2006; 2007; Hellström et 

al. 2004; Larsson et al. 2004; National Board of Health and Welfare 2006a) suggesting an 

effective targeting of supports based on needs. Davey et al. (2005) made a cross-national 



 

27 

comparison and found that, in Sweden, when elderly person suffer from ADL problems they get 

help from formal services and the informal services are complementary whereas in the United 

States the situation is reversed. Further, Davey et al. (1999) demonstrated that in United States, 

women were more likely than men to receive informal care, in Sweden the opposite was true. In 

United States, women tended to get help from daughters whereas women in Sweden tend to 

receive formal care, although Johansson et al. (2003) demonstrated an increase in assistance from 

daughters. A Danish study (Avlund et al. 2004a) found that the formal help as it was provided in 

Denmark, did not replace a lack of social relations. That is, if the elderly individual were unable 

to deal with daily activities the home helper took over.  

 

1.6.2. Factors related to use of care in the community 

 

ADL problems is one of the most important factors influencing care patterns and 

institutionalization, and not only in Sweden (Davey et al. 2005; 2006; 2007; Hellström et al. 

2004; Larsson et al. 2004; National Board of Health and Welfare 2006a). Several international 

studies have demonstrated that ADL function is an important determinant of the use of care. 

Slivinske et al. (1998) showed that estimations of ADL, estimations of cognitive problems, and 

perceived cognitive problems were significantly related to the type of service used. Roe et al. 

(2001) found that when elderly individuals had problems with shopping or their finances, for 

example, they received informal care but, when they had trouble cleaning, changing bed linens, 

or preparing meals, they received help from home help services. 

 

Studies have also demonstrated a relationship between advanced age and the use of care (Davey et 

al. 2007; Hellström and Hallberg 2001; Hellström et al. 2004; Larsson et al. 2004). Allen et al 

(2001) identified advanced age (the only sociodemographic variable), living arrangements (living 

alone or in elderly housing), mobility equipment used and number of ADL and IADL 

difficulties, as predictors that significantly affected hours of formal care. Several sociodemographic 

variables were related with informal care received, such as age, ethnicity, education, several the 

access variables (such as living arrangement) and Medicaid. Mobility equipment use also 

contributed significantly, as did illness severity, number of hospitalizations and number of ADL 

and IADL difficulties. Dening et al. (1998) demonstrated that receipt of services was related not 

only to poor self-rated health and more reported physical symptoms, but also to ageing. However, 

the elder care situation differs between countries and should be considered when interpreting 
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results from international studies. In a Swedish study, Hellström et al. (2004) found higher 

incidence of diseases and symptoms among the elderly who received care.  

 

Another factor, that has often been associated with use of care and institutionalization, is social 

support networks (Larsson et al. 2004; Samuelsson et al. 1988; Slivinske et al. 1998) and the 

possibility of receiving informal care (Houtven et al. 2004; Mack et al. 1997). Davey et al. (2007) 

found for example that living alone was associated with a lower likelihood of receiving informal 

support alone and a higher probability of receiving formal support alone. Similarly, Davey et al. 

(1999) found that childless individuals living alone were least likely to receive informal assistance. 

Larsson and Silverstein (2004) reported similar results, that those who were parents had higher 

odds of receiving informal support. They concluded that even in a welfare state such as Sweden, 

children are social assets in old age, because formal home-help services did not fully buffer the 

lack of care among childless individuals.  

 

1.6.3. Institutionalization  

 

This dissertation uses data from the H70 study, which began before the ÄDEL-reform in 1992. 

The ÄDEL-reform was a comprehensive reform of the elder care system in Sweden. One of its 

features was that the responsibility for long term care of the elderly in institutions was transferred 

from the county council to the municipalities. This reform has had a large impact on elder care, 

institutionalization and care in terminal stages of life. The definition of an elder care institution 

varies based on geography, and different names are used, such as nursing home, old-age home 

and sheltered living. In this thesis, the term “institution” includes long-term geriatric care, 

nursing homes, old age homes or similar institutions for people with dementia and illnesses, and 

residential homes for people who cannot live in ordinary housing. Since 1992 in Sweden, all of 

these types of institutions have been called “special housing for the elderly”, and are strongly 

subsidized and usually run by the municipalities. 

 

Elder care in Sweden, as in many industrialized countries, is a current target of discussion, 

specifically regarding the question about institutionalization versus the “stay in place-policy”. 

Today, about 2% of persons 65 - 79 years of age, and 17% of persons 80 years and older live in 

some type of institution. Between the years of 2000 and 2005, the number of institutionalized 

elderly decreased by about 15%. Most of the institutionalized individuals were women (70%) and 

aged 80 or more (80%). The proportion of the population aged 65 years of age and older who 
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were institutionalized decreased from 8 to 6% and from 20% to 17% for those aged 80 and 

older, as compared with the year 2000 (National Board of Health and Welfare 2006a).  

These numbers are cross-sectional and might be misleading because a far greater proportion of 

the elderly population will eventually move into an institution. However, the information 

available about this process is insufficient. When analyzing the prevalence of institutionalization 

among the elderly or analyzing differences between the institutionalized elderly and those residing 

in the community, cross-sectional analysis is the correct approach. However, the purpose of 

analyzing rates of institutionalization is often to investigate extent of the need for care in the 

elderly population. Kastenbaum and Candy (1973) raised this issue over three decades ago when 

attempting to analyze institutionalization in a different way: they analyzed the number of elderly 

individuals who died at some kind of institution. Lesnoff-Caravaglia (1978) performed another 

study in a similar way. Kastenbaums and Candy (1973) showed that the prevalence of 

institutionalization (at that time around 4%) differed from the percent of elderly persons who 

would end up dying at some kind of institution (20% in nursing homes and 24% in other types 

of institutions for the elderly). Lesnoff-Caravaglia (1978) reported similar results and concluded 

that the true extent of institutional care problems was greater than is usually assumed. Kemper 

and Murtaugh (1991) continued the argument for this issue nearly two decades later when they 

analyzed the cumulative risk or probability of nursing home placement. Their analysis suggested 

that 43% of those who turned 65 years old in 1990 would enter a nursing home before they die. 

Another decade later, one of the few attempts to analyze institutionalization in a similar way was 

made by Sundström et al. (2003) who followed a group of elderly from the age of 67 years to the 

age of 93 years, and found that 32% of them ended up and died in institutions. 

 

Statistics indicate that since 1992, more than 50% of those who died at the age of 65 or older 

died in a place other than the hospital, compared to 25% before 1992. This can be attributed to 

the ÄDEL-reform, because before 1992, nursing homes were defined as hospital care but after 

1992 nursing homes were defined as “special housings for elderly”. In recent years the number of 

elderly dying at the hospital has remained quite stable (National Board of Health and Welfare 

2005b). Andersson et al. (2003) found that in ages 80 or more, about half (53%) of the 

respondents had lived in some kind of institution for more than one year before their death, and 

21% of them had moved to an institution within a year before their death. One-quarter (26%) of 

the sample were still living in the community until their death and 45% were hospitalized at the 

time of their death (Andersson et al. 2003).  
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1.6.4. Factors related to institutionalization 

 

The issues concerning who is institutionalized and why, may be more important than the precise 

measurements of rates. In 1988, Samuelsson et al. (1988) showed that the rate of final 

institutionalization had increased in the decades between 1938 and 1975. At the time of this 

study, persons who moved to nursing home (e.g. institutions) more frequently were women, had 

lower incomes, were more often from the working class, were more often childless and had less 

social contacts. Furthermore, the aged who eventually moved to a nursing home often suffered 

from chronic illnesses and were mentally impaired. Before they moved to the nursing home, half 

of them had received help and support from their families, and half had received public support 

(op.cit). In comparison to previous decades, the institutionalized elderly today seem to have more 

severe needs (National Board of Health and Welfare 2005b; Roe et al. 2001; Slivinske et al. 

1998). Spillman (2004), on the other hand, demonstrated that even if there was a reduction in 

the disability rates between 1984 and 1999, the trend in the prevalence of institutional residence 

was relatively stable, at around 5% of the elderly population.  

 

As indicated, ADL is one of the most important predictors of the use of formal care whether the 

care is provided in the community or in institutions (Allen et al. 2001; Larsson et al. 2004; 

Slivinske et al. 1998). Mack et al. (1997) reported that ADL assistance was mentioned only 

indirectly in comments on resources that respondents had about their social network. 

Environment and the identity they received from their homes were more important for their 

willingness and ability to stay at home. Therefore, the authors suggested that the municipalities 

that want the elderly to remain in their homes must find a way to estimate skills, resources, and 

needs beyond ADL. 

 

In addition to ADL, there are a number of other factors that influence whether an individual 

moves to an institution or not. It has been suggested that the household composition and family 

network of the older person, especially with regard to cohabiting spouses or children offering 

help, may buffer against future institutionalization. Several studies indicate that marital status or 

living conditions (alone or not) is one of the most influential factors for institutionalization 

(Cribier and Kych 1999; Grando et al. 2002; Grundy and Jitlal 2007; Kemper and Murtaugh 

1991; Larsson and Thorslund 2002; Slivinske et al. 1998; Sundström et al. 2003) where marriage 

seems to protect against institutionalization. Larsson and Silverstein (2004) also found that those 

who were parents had higher odds of receiving informal support and thereby avoiding 

institutionalization.  
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Moreover, Slivinske et al. (1998) found that respondents living in institutions were more likely to 

be widows/widowers, had lower economic resources and lower income, had lower levels of 

estimated and perceived social resources, had lower perceived function, and had a higher degree 

of religiosity, similar to the results from Samuelsson et al. (1988). One review by Hays (2002) 

showed that a key risk factor for institutionalization was household composition and that the 

most potent push factors included the death of spouse, abrupt changes in income or retirement 

and health events, such as hospitalization. Chen and Wilmoth (2004) found significant 

associations between subjective health, ADL and IADL limitations and moving to institutions 

among elderly. In the oldest old (mean age 90), nursing home use comparative to no services 

could be predicted by age, change in care pattern (from no use to use), decline in income, short 

time in the community, decline in interviewer-observed state of mind (which reflects how the 

interviewer perceived the respondents ability to follow and attend to the interview) and change in 

type of housing (Finlayson 2002). It is possible that informal care can act as a substitute for 

institutionalization and that old age, year of education, being wealthier and having at least one 

child with higher education affects the risk of nursing home use, as shown by Houtven et al. 

(2004).  

 

1.6.5. Care at end-of-life of the oldest old 

 

More than half of the population in Sweden dies when they are 80 years or older and 30% are 

between 65 and 79 years old (National Board of Health and Welfare 2006a). Nevertheless, 

research on the end of life care among the oldest old is relatively rare. Ahmed et al. (2004) and 

National Board of Health and Welfare (1997a; 2007) have published reviews about care at end-

of-life in the old population that demonstrate a lack of research and publications, as well as a need 

to improve knowledge in the area of end-of-life care for elderly individuals. Other research (i.e. 

Andersson et al. 2003; National Board of Health of Health and Welfare 1997b; Teno et al. 2004) 

has demonstrated that there are unmet needs among elderly, dying individuals concerning 

information, emotional support, symptom relief and more. Most of the research about care at 

end-of-life for elderly focuses on special conditions such as cancer (i.e. Di Mauro et al. 2000; 

Sutton et al. 2003). Knowledge based on middle-aged or younger individuals, or specific diseases, 

may be of limited value for understanding end-of-life care among the oldest old, who 

predominantly experience chronic illness (Hallberg 2006) and prolonged periods of co-morbidity 

(National Board of Health and Welfare 2007). This means that the health of the oldest old 

usually deteriorates steadily or fluctuates during the last year (Rinell Hermansson 1990), and it is 

difficult to predict the duration of care (Wilkinson and Lynn 2001). Much of palliative care or 
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hospice care focuses on special conditions or diagnoses such as cancer and the population of the 

oldest old are probably difficult to accommodate within the palliative care model. Covinsky et al. 

(2003b) concluded that end-of-life care targeting individuals with problems clearly suggesting 

impending death (such as hospice care) is poorly suited to elderly dying persons with progressive 

frailty. The National Board of Health and Welfare (2006b) has demonstrated that most of the 

terminal care for individuals 80 years of age and older in Sweden is given in old-age institutions, 

similar to  international trends (Grande et al. 1998; Teno et al. 2004; Wilkinson and Lynn 

2001). The National Board of Health and Welfare (2006b; 2007) concluded that end-of-life care 

for the elderly is prolonged, and that the care has successively moved out of the hospitals to old-

age institutions or to the community. Catt et al. (2005) found that when elderly were asked about 

where they would prefer to die, they preferred a hospital to home, but both young and old 

individuals preferred a hospice to home. However, elderly are less likely to be referred for 

palliative care (Ahmed et al. 2004; Grande et al. 1998; Kessler et al. 2005; Wilkinson and Lynn 

2001) probably due to reasons discussed above. On the other hand, Hallberg (2006) concluded 

that palliative care may be appropriate for long-term care of very old people, but that care 

provided to older people at the very end of life needs adjustment. For example, end-of-life care 

for the oldest old should consider the importance of the social network as well as common fears 

about dying and being separated from one’s beloved.  

 

Whitaker (2004) found that the relatives of the elderly individuals living and dying at nursing 

homes were very important at end-of-life. The relatives contributed with many services, such as 

providing companionship for the elderly, understanding their health and needs, and 

communicating with the staff. They also shared the care and helped to prepare for death. 

Wilkinson and Lynn (2001) proposed that fear of death in advanced ages may reflect an 

exacerbation of anxieties concerning pain in dying or the subjective immediacy of death. Research 

(Ahmed et al. 2004; Hallberg 2006) has shown that there is a tendency to perceive the elderly as 

more accepting of death and less in need of support, but in fact, they have the same thoughts as 

any person at any age, and these need to be taken seriously. Ternestedt and Franklin (2006, see 

National Board of Health and Welfare 2007) also found that the elderly lacked opportunities to 

talk and to share their life experiences. In addition, (National Board of Health and Welfare 2007) 

concluded that it was not unusual for staff to have had limited knowledge about the elderly 

individuals thoughts and feelings before their death.  
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2. Aim of the thesis 
 

The overall aim of this thesis is to investigate aspects of care patterns in oldest old individuals 

guided by a resource theoretical model. More specifically, the aims are: 

 

- to describe the sample of the oldest old in the NONA study and to analyze associations 

among actual and perceived health and among actual and perceived social networks, 

guided by the resource theoretical model; also to analyze how the oldest olds’ resources 

are related to ADL function, and patterns of formal and informal care.   

- to investigate how health, social network, ADL, and use of care change over time in the 

NONA sample of the oldest old and to analyze how health and ADL affect survival.   

- to analyze risk of institutionalization prospectively, cross-sectional and longitudinal in the 

H70 study from the age of 70.  

- to describe the last year of life of a sample of the oldest old, focusing on care trajectories, 

health, social network and function in daily life activities. 

 

In conclusion the aim is to give a description of the oldest old concerning individual and 

interpersonal resources and ADL, in relation to formal and informal care patterns, cross-

sectionally and longitudinally. 
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3. Methods and samples 
 

3.1. Two different studies 
 

This dissertation uses two different studies: the NONA study (as in nonagenarians) and the H70 

study (H as in health and 70 as in the age of the subjects at the start of the project). The general 

aim with the NONA study is to understand factors that contribute to independence at very 

advanced ages, and to be able to develop better ways to support independence and prevent 

disability. The aim is also to investigate the very old individuals’ caregivers via the formal care- 

and social system to suggest better and more effective ways to organize care and support that will 

meet the elderly individuals’ needs and also those of their relatives. The original aim of the H70 

study was to make a survey of the social and medical conditions of the 70-year-old population in 

Gothenburg to obtain basic data for planning the care of the elderly and to contribute to 

knowledge of normal ageing. The subjects were also offered a thorough medical examination.  

 

 

3.2. Ethical considerations 
 

In the NONA study the participants were given written and oral information about the study, 

stressing the confidentiality and the voluntary nature of participation and they were included if 

they gave oral consent to participate. The research ethics committee at Linköping University  

approved the study (Dnr: 99-078). The H70 study was approved by the Ethical committee at 

Göteborg University. 

 

 

3.3. The NONA study  
 

3.3.1. Sample  

 

Three of four analyses in this presentation use data from the NONA study, a longitudinal study 

of the oldest old living in the municipality of Jönköping, with the first data collection in the year 

1999. Jönköping, a municipality in southern Sweden, has a population of about 120 thousand 
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inhabitants, approximately 17% of whom are 65 years and older. From the Swedish population 

register 300 people aged 86, 90 or 94 (100 from each age group) were identified and randomly 

selected and invited to participate in the study. From these 300 randomly selected elderly 

individuals 193 agreed to participate in the study, and from these 157 were by themselves able to 

provide information about their health, social network, ADL and patterns of received help. 

Another 36 participated through proxies but the data from the proxies interviews are not 

included in the two first studies. As one of the purposes was to investigate perceived resources the 

answers had to be based on the participants’ own ratings. The first IPT (in-person testing) was 

performed in 1999, with two follow-ups, in 2001 and in 2003. After the death of the oldest old 

participants, an interview was performed with their relatives (n = 102), concerning the last year of 

life of the participant.  

 

There were 46 men and 111 women (N = 157) who wanted and could participate on their own, 

which gives a participation rate of 56% excluding those that died before the first contact. Among 

the elderly participants, 55 lived in some kind of institution and 102 lived in the community in 

the first wave. The participants were fairly equally divided among the different age groups, with 

the youngest group including a few more and the oldest a few less (Table 1). For the first wave 

there was no significant difference between men and women in living arrangements but there was 

a difference between the three age-groups (χ 2 = 6.73, p < .05). Those in the younger age group 

more frequently lived in the community and the oldest group more often lived in institutions. 

The sample is described in Table 1.  

 

From 157 respondents who participated on their own at baseline, 98 persons could and wanted 

to participate in the second wave, at 2001. In the third wave at 2003, the respondents were 

reduced to 62. Three individuals participated in the first and third waves but not in the second.  
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Table 1. Description of the NONA sample 

_________________________________________________________________  

 1999 2001 2003 

 n = 157 n = 98 n = 62 

_________________________________________________________________  

Gender 

 Men 46 27 19 

 Women 111 70 43 

Age 

 Born 1905 46 21 15 

 Born 1909 50 31 13 

 Born 1913 61 45 34 

Living arrangements 

 Community together 31 18 9 

 Community alone 71 45 24 

 Institution 55 35 29 

_________________________________________________________________  

 

 

3.3.2. Drop outs 

 

In the first wave (1999), 18 persons from the 300 contacted died before the investigation started 

(12 persons aged 94, 4 persons aged 90 and 2 aged 86). Another 27 persons were not available, 

mostly due to hospital care, and 62 persons did not wish to participate for different reasons, more 

so in the youngest age-group. Further, 36 of the old individuals participated via proxies. This 

gives a participation rate of 56%, subtracting the deceased (68% if proxies are included). In the 

second wave 98 persons could and wanted to participate on their own while 17 participated via 

proxies. There were 38 of the 157 respondents who participated in the first wave, who were 

deceased at the second wave, and 4 respondents did not wish to continue. In the third wave 62 

persons could and wanted to participate on their own, 19 participated via proxies, and 36 had 

died. 
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3.3.3. Proxy interview after death of the respondents 

 

The interview with the old individuals included a question about their closest relative, and if we 

were allowed to contact the relative for a telephone interview. In those 50 cases were proxies were 

used, they were asked if they were willing to participate in a later interview. Between 1999 and 

2003, there were 109 respondents who died. Approximately one month after the time of death, 

relatives were contacted and invited to participate in a telephone interview about the family 

member’s/relative’s/friend’s last year of life. One hundred and two proxies agreed to participate in 

the interview; most were relatives, primarily daughters (48) and sons (29), but also daughters-in-

law (5), nieces and nephews (5), sisters (2), wives (2), sister-in-law (1), and cousin (1). Eight 

proxies were guardians, and one was a good friend. The interviews with proxies to the deceased 

respondents were performed parallel to the NONA study, from 1999 to 2003.  

 

3.3.4. Procedures 

 

Interviews and in-person testing were performed in the old individual’s own place of residence, 

both private homes and institutional settings. The interview contained questions about 

demographic information, medical history and health, ability to perform activities of daily living, 

social network, general psychological functioning and use of care, both formal and informal. In 

addition to the questions in the interview, several tests of physical functional ability and cognitive 

function were performed. The NONA study has a longitudinal design with three IPTs (in 1999, 

2001 and 2003). The interview with proxies after death of the oldest old respondents was 

performed by telephone, approximately one month after the date of death. Information about 

death was collected from the Swedish population records. The interview was performed by the 

same trained registered nurses that did the main interview(s).  

 

 

3.4. The H70 study 
 

3.4.1. Sample 

 

In 1971/72 a random sample of 1148 of all 70-year-olds living in the city of Gothenburg (which 

included about 30% of that population) was drawn from the population register of the city. From 

this sample, 973 (85%) participated in the study. There were follow-ups at ages 75, 79, 81, 82, 
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83, 85, 88, 90, 92, 95, 97, 99 and 100. After adjustments for internal missing data, the sample 

was reduced to 964 respondents at age 70, 537 at age 79 and 269 at age 85 (see Table 2). 

 

3.4.2. Drop outs 

 

Comparisons between participants and non-participants showed no significant differences as to 

sex, marital status, income or inpatient or outpatient psychiatric care but in somatic care: female 

non-responders had more hospital care during the preceding five-year period (Rinder et al. 1975).  

 

 

Table 2. The H70 sample living in institutions or in the community at certain ages 

_______________________________________________________________________ 

 Age 70 Age 79 Age 85 

 N = 964  N = 537  N = 269 

_______________________________________________________________________ 

 Men Women Men Women Men Women 

 n = 448 n = 516 n = 209 n = 328 n = 86 n = 183 

_______________________________________________________________________ 

Community 438 506 188 298 65 135 

Institutions 10 10 21 30 21 48 

_______________________________________________________________________ 

 

 

3.4.3. Procedure  

 

The H70 study consists of two parts: a home interview and different clinical examinations at the 

outpatient clinic of a geriatric hospital. The home interview included questions about dwelling 

conditions, social network, social support, need for care, use of health care and use of medicines 

(Svanborg et al. 1977). The clinical part was comprised of different medical examinations and 

assessments of functional capacity. Information on whether a person died living in ordinary 

housing or had moved to an institution was mainly derived from the interviews, but as a 

complement the death certificates have also been used. Death certificates were obtained for all but 

9 individuals and the four respondents who were alive at age 100 years. 
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3.5. Investigated variables for both studies 
 

Gender was included as a sociodemographic variable in all four studies. However, for some of the 

regression analyses gender was excluded since it showed no correlation to the dependent variable. 

 

Age was included as a sociodemographic variable in the studies based on the NONA sample, but 

not in the study based on H70 since the respondents were all 70 at the baseline, and accordingly 

increased their age the same way. It should be noted though when interpreting the NONA results 

that the variance in age only ranges from 86 – 94 years at baseline.  

 

Marital status was included as a sociodemographic variable in all four studies. The reason for not 

including marital status as an interpersonal resource (social network factor) was that marital status 

has been demonstrated to have great impact on the outcome variables, patterns of care use and 

institutionalization (e.g. Cribier and Kych 1999; Kemper and Murtaugh 1991; Larsson and 

Thorslund 2002; Slivinske et al. 1998; Sundström et al. 2003). It was thus of interest to test the 

single effect of marital status. Marital status was categorized as: married (2), divorced/widowed 

(1) or never married (0). 

 

Socioeconomic situation (SES) was included in the H70 study, but not in NONA. According 

to the resource theoretical model (Malmberg 1990) SES could be considered as an institutional 

resource. However, in the studies used there were no questions to catch the perception of 

institutional resources and even if it was possible to use the more objective dimension of SES as 

an institutional resource it could not be related to any perceived institutional resource category. 

Therefore SES was used as a sociodemographic variable in the third study on the H70 material 

and it was based on family income and the respondent's level of education. They were categorized 

as follows: Income, 1 = 0-7000 SEK/month (~1000 USD), 2 = 8000-17,000 SEK/month 

(~1140-2430 USD), and 3 = 18,000-121,000 SEK/month (~2570-17,290 USD). For education, 

1 = none or incomplete primary school, 2 = complete primary school, and 3 = high school exam 

or higher. The scores for each variable were added, higher values indicating better SES. In the 

NONA material it was also difficult to get a fair picture of objective SES and therefore it is not 

included in those three studies at all.  

 

Objective health was measured with similar questions in both samples. In NONA the more 

objective dimension of health was assessed using the following four variables: number of 
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diseases/symptoms, number of drugs, and whether the respondents had been in the hospital or 

consulted their general practitioner within the past two years. The items were dichotomized as 

follows: number of reported diseases/symptoms: two or more = 0, one or none = 1), number of drugs 

used: three or more = 0, none up to two = 1), has visited hospital at any occasion in the past two 

years: yes = 0, no = 1 and has visited general practioner at any occasion in the past two years: yes = 0, 

no = 1. The dichotomous codes were combined into an objective health index ranging from 0 to 

4.  

 

In the H70 study the objective health measure was collected from both the medical examination 

and the in-person interview and included number of symptoms/diseases and the number of 

medications used. The actual number of symptoms/diseases and drugs were used in the analyses.  

 

In the fourth study the proxies from the NONA study were asked to estimate the health of the 

oldest old individual one year, six months, and one month before their death (each coded as 3 = 

good, 2 = medium, and 1 = bad). They were also asked to describe the pattern of change in 

health.   

 

Subjective health was measured by the items: “perceived general health”, “perceived health 

compared to others”, and “if health problems prevented the respondents from doing the activities they 

wanted to do” with three answer alternatives (0 = bad health, 1 = medium, 2 = good health) in the 

NONA study. The variables were added to a total perceived health score (0-6).  

 

In the H70 study, perceived health was measured by asking individuals, “Do you feel healthy?“ (no 

= 0, yes =1).  

 

Social network was measured in somewhat different ways. In NONA, indexes of objective and 

subjective social networks were used, but in the third study, with the H70-sample, single items 

were analyzed.  

 

In NONA the objective index of social network included questions about personal and 

telephone contacts with children, and personal contacts with relatives. The answer alternatives ranged 

from 0 (no contact/no relative) to 6 (daily). The items were added together, forming a total 

objective social support score ranging from 0 – 18.  
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In the H70 study three questions were used to indicate the more objective dimension of the 

social network: Does the respondent have children living nearby (in Gothenburg)? (0 = no and 1 = 

yes), How recently had the respondent met with his or her children? (range from 0 = no children/no 

contact, 1 = met them over 1 year ago, to 7 = met them less then 2 days ago) Does the respondent 

have daily contact with individuals other than their spouse or cohabitant (0 = no, 1 = yes)?  

 

The subjective social network index used in NONA included three variables: feelings of having 

acquaintances (range from 0 = not at all, to 3 = to great extent), feelings of belonging to a circle of 

friends (range from 0 = not at all, to 3 = to great extent) and feelings of having confidants (range 

from 1= I have none, to 3 = I have two or more). The three items were added together forming a 

total score for perceived social networks ranging from 0 – 9.  

 

In the H70 study, two items were used to assess the more subjective dimension of the social 

network: Feelings of loneliness? (0 = often feels lonely, 1 = sometimes feels lonely, and 2 = never or 

seldom feels lonely) and Did they meet their children as often as they would like? (0 = never have 

contact/no children, 1 = too often or too seldom, and 2 = satisfactory).  

 

For the fourth study the proxies were asked about the old individuals’ frequency of contact with 

children and relatives, similar to the in-person-interview with oldest old individual but with a less 

detailed answer alternative: “How often did NN have personal contact with her/his children?”, “How 

often did NN have telephone contact with her/his children?” and “Did NN have contact with other 

relatives?” and finally whether the children lived nearby. 

 

ADL function was measured in different ways but it was always self-reported and not 

performance based. In study one and two of the NONA sample, the respondents were asked if 

they had any problems performing IADL tasks (cleaning their home, shopping, transportation, 

and cooking) and PADL tasks (bathing, dressing, using the toilet, getting in and out of bed, and 

eating). The alternative of answer was: (3 = no problems, 2 = small problems, 1 = great problems, 

0 = cannot perform the task at all). For some analysis the answers were dichotomized into 

no/small problems (0) and great problems/cannot perform the task (1) and added together to 

indexes of PADL (range from 0 – 6)) and IADL (range from 0 – 4) or total ADL (range from 0 – 

10) where higher values indicated more problems. For some analyses ADL was coded as: 0 = no 

ADL problem, 1 = only IADL problems, 2 = only PADL problem, 3 = both IADL and PADL 

problems.  
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In the H70 study (study 3) ADL was measured by a scale with a range from 0 to 41 (Hultén et al. 

1969), where a high score signifies an extensive need for care and dependency on others. The 

items included in the scale are mainly related to PADL such as bathing, dressing, using the toilet, 

getting in and out of bed, and eating.  

 

In the fourth study, based on the NONA study but with proxy interviews, proxies were also asked 

to estimate how the old individual had managed their household (3 = totally independent, 2 = 

somewhat dependent, and 1 = totally dependent) and personal care (3 = totally independent, 2 = 

somewhat dependent, and 1 = totally dependent) one year, six months, and one month before 

their death.  

 

Patterns of informal and formal care in the home of the elderly were only analyzed in studies 

on the NONA sample. It was measured by questions about whether the respondents got 

assistance with IADL (cleaning their home, shopping, transportation, and cooking) or PADL 

(bathing, dressing, using the toilet, getting in and out of bed, and eating). They were also asked if 

the assistance came from informal sources, formal sources, or both. In some analyses the patterns 

of care, both formal and informal, ranged from 0 – 10 where higher values indicated more use of 

care (with more ADL tasks). For some analyses another scale was used: 0 = no use of care, 1 = use 

of informal care only, 2 = use of formal care only and 3 = use of both informal and formal care. It 

should be noted that formal sources only includes assistance from staff in Home Help services or 

in institutional care. Sources such as meals on wheels, transportation service, and more, are not 

included, nor are medical services or service from private sources. In the fourth study the proxies 

were asked to estimate the use of formal and informal care, with the household and with personal 

care one year, six months and one month before their death.  

 

Information about institutionalization was collected in the NONA material by simply asking 

about how they lived at the time of the interview.  

 

In the H70 study the information about institutionalization was obtained from both the home 

interview and from death certificates. The information was used to construct two variables. The 

first was the permanent place of residence at time of death - institution or the community. In the 

H70 study the information was also collected to analyze the age at which respondents were 

institutionalized, if so.  
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4. Results  
 

4.1. Study 1. Factors related to care pattern in Swedish 

oldest old 
 

4.1.1. Introduction and aim 

 

In the first study the aim was mainly to give a description of the sample of the oldest old in the 

NONA study and to analyze associations among actual and perceived health, actual and 

perceived social networks, guided by the resource theoretical model. The purpose was also to 

analyze how the oldest olds’ resources were related to ADL function, and patterns of formal and 

informal care, including institutionalization.  

 

4.1.2. Method and analyses 

 

Interviews were performed in the places of residence of the NONA sample described above by 

trained, registered nurses. Chi-square, independent samples t-test, Fishers exact probability test 

and Pearson correlation were performed for the descriptive part of the study. A multinomial 

logistic regression was performed to seek factors related to patterns of care including only 

respondents living in the community (n = 102). The dependent variable was patterns of care 

coded as: use of informal care (1), formal care use only (2), use of both informal and formal care (3), 

and further no care was used as reference category (0). The objective and subjective health 

indexes, and objective and subjective social network indexes, and finally ADL scores were 

included as covariates (for this analysis ADL was coded as 0 = no ADL problem, 1 = only IADL 

problems, 2 = only PADL problem, 3 = both IADL and PADL problems). To find association 

between ADL, health, social network and institutionalization in the total sample (n = 157) a 

binary logistic regression was performed. The dependent variable was if the elderly individual was 

living in an institution (1) or living in the community (0). The resource indexes were added in a 

first step and ADL, coded as in the multinomial regression, was added in the second step.  

 

Another attempt was to seek if ADL mediated any of the effect from the resources of the 

individual on formal care patterns (not included in the submitted manuscript). To try this, two 

linear regression analyses of the NONA sample at baseline (N =157) were performed; one to seek 
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factors related to functional ability and a second to find factors related to use of formal care. The 

NONA study is judged an adequate sample to try this idea since the study is designed to fit the 

resource theoretical model. The first regression analysis used ADL function (range from 0 to 10 

including both IADL and PADL) as dependent variable. One would assume from previous 

research that age, gender and marital status as demographic variables would be related to ADL 

function, but gender and marital status showed no correlation with functional ability. Therefore 

age was used as the only sociodemographic variable (Rovine et al. 1988) in addition to the 

indexes of objective and perceived resources of health and social network. In the second linear 

regression model, use of formal care (ranged from 0 – 10 based on the ADL items) was used as 

dependent variable, with the purpose to find factors related to patterns of care, in addition to 

ADL. It should be clarified that in this analysis the definition of formal care by default includes 

care given by staff in institutions, where all of the respondents (55) were assumed to use some 

kind of formal care. The resource categories were used as independent variables in step one, 

together with age. In the second step ADL was added as an independent variable to see if the 

resource categories accounted for variance by themselves and/or to reduce associations found 

between the different measures, that is, whether they mediate the effect. An equation provided by 

MacKinnon and Dwyer (Equation 2.1, 1993) was used to determine the degree to which the 

mediator (ADL) explained the direct effect of independent variable (IV) on the dependent 

variable (DV).  

 

Equation 2.1: 

Percentage of total  β(mediator to DV) x β(IV to mediator) 

effect mediated           β(mediator to DV) x β(IV to mediator) + direct effect (IV to DV) 

 

 

4.1.3. Results 

 

The descriptive analyses demonstrated that subjective health and subjective social network, and 

especially ADL function, differed significantly between the individuals that lived in the 

community compared to institutionalized respondents. For subjective health, such differences 

were found in all three items and for perceived social network, the differences were found in all 

items but the question concerning confidants. No differences were found between 

institutionalized respondents and those living in the community, nor in the indexes of objective 

social network or in objective health (see Table 3). Neither were there any such differences in the 
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specific items in the index of objective social network, but the institutionalized respondents used 

more drugs and had more often visited a general practioner during the last two years. Further, 

institutionalized respondents had significantly more problems in performing IADL and PADL 

tasks.  

 

There were no gender differences in health, social network or ADL with one exception: the 

question on confidants. Men tended to report more confidants than women (χ2 = 6.14, p < .05). 

When the respondents were separated into married vs. not married (never married, divorced and 

widowed) the significant effect of gender on the presence of confidants remained, but only within 

the married group (Fishers EPT, p < .05). In the not married group, there was no effect of gender 

on confidant status.  

 

There was a low but significant correlation (r = .24, p < .01) between respondents’ perceived 

health and the more objective estimation of health, but not between objective and subjective 

social network (r = .16, ns). ADL was highly and significantly correlated with subjective health (r 

= - .57, p < .01) and subjective social network (r = - .40, p < .01). ADL also had a significant but 

low association with objective social network (r = - .24, p < .01), but there was no significant 

association between ADL and objective health (r = - .15, ns). Moreover, 62% of respondents 

reported that they received some kind of assistance. Since elderly persons living in institutions 

more or less always get formal assistance, regardless of their problems with ADL, pattern of care 

was analyzed separately for elderly living in institutions and elderly living in the community. For 

those living in institutions, there were no differences in type of ADL problems in relation to the 

type of assistance the respondents received (χ2 = 1.38, ns). Respondents living in the community, 

on the other hand, were more likely to receive informal care if they only had IADL problems, and 

were more likely to receive formal care if they also had problems with PADL (χ2 = 42.18,  

p < .01). 

 

The nominal regression analysis, based on community-living individuals (n = 102), showed that 

subjective health and ADL function were significantly related to use of informal care only and 

formal care only whereas objective health and ADL were related to use of a combination of both 

informal and formal care. The binary logistic regression, including all respondents (n = 157) 

showed that ADL was the only factor significantly related to institutionalization in this sample of 

the oldest old.  
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Table 3. Mean values in health, social network, and ADL, and frequencies of use of help in 

elderly persons living in the community or in institutions 

__________________________________________________________________________ 

 Community Institution 

 (n = 102) (n = 55) 

__________________________________________________________________________ 

   T / χ2  

Objective health a 1.16 0.95 t = - 1.46 

 Number of symptomsa 4.5 4.2 t = - .52 

 Number of drugsa 4.9 7.0 t = 3.45 ** 

 Visited hospitalb 45 21 χ2 = .12 

 Visited general practionerb 85 45 χ2 = 5.29 * 

Objective social network a 9.56 8.21 t = - 1.94  

 Meet with childrenc 38 17 χ2 < .01 

 Telephone contact childrenc 65 22 χ2 = 4.01 

 Meet with relativesc 5 3 χ2 = .28 

Subjective health a 4.21 3.10 t = 3.79 ** 

 Good general health 63 20 χ2= 11.20 ** 

 Health better than others 65 23 χ2= 7.85 * 

 Health does not prevent me 39 12 χ2= 9.4 ** 

Subjective social network a 5.56 4.60 t = - 2.70 ** 

 Belong to circle of friends 45 7 χ2 = 16.74 ** 

 Have friends 60 10 χ2 = 18.62 ** 

 Have confidants 27 7 χ2 = 1.75 

ADL (range 0 – 10) a 8.3 3.5 t = 7.94 ** 

 IADL (range 0 – 4) a 0.75 3.05 t = 9.52 ** 

 PADL  (range 0 – 6) a 0.63 2.88 t = 7.69 ** 

__________________________________________________________________________ 
a = mean value 
b = yes 
c = several times a week 
d = to great extent 

* p < .05 

** p < .01 
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The results from the two linear regressions, performed to try the mediating effect from ADL, 

could be summarized as in Figure 2. Age was related to patterns of formal care, but not to ADL 

and the mediating effect was therefore not analyzed. Perceived resources were related to both 

ADL and use of formal care, but the objective resources were not. When adding ADL as 

independent variable towards patterns of care, subjective health and subjective social network 

turned non-significant and age and ADL were the only significant predictors in the model. On 

the basis of the two regressions, the mediating effect from ADL was analyzed as described above, 

and it demonstrated that ADL mediated the effect of perceived health (42%) and perceived social 

network (35%) on use of care. The objective social network was related to use of care, when ADL 

was added as independent variable in the model, but it was not significant related to ADL 

according to the first linear regression, and the mediating effect was not analyzed. To conclude, it 

seems that ADL works as a mediator to some extent for the subjective resources in this sample of 

the oldest old.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
a  Range from 0 – 10 where higher values indicates more ADL problems 
b Range from 0 – 10 where higher values indicates more use of formal care 

 

Figure 2. The pattern of ADL and use of formal care. 
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4.1.4. Conclusion 

 

The major conclusion from the first study was that the perceived resources seem to affect patterns 

of care and institutionalization to a greater extent than the more objective ones in this sample of 

the oldest old. The differences in subjective health and subjective social network between 

institutionalized respondents and those living in the community however did not show any effect 

on institutionalization in the logistic regression. The oldest old living in the community and 

having IADL problems were more likely to receive informal assistance, but if they had PADL 

problems they more often got formal care. ADL was the strongest predictor for both use of care 

and institutionalization, but perceived health was related to use of informal care only and formal 

care only. Social network contacts were not related to informal care use, which could indicate that 

most informal care is received from spouses and it would therefore not be affected by contacts 

with children and relatives. ADL and objective health together were related to the use of a 

combination of informal and formal care, indicating that in the presence of severe health 

problems in the elderly individuals require both forms of care. The strong effect from ADL on all 

care patterns indicates efficient targeting of the formal care system in Sweden but the results also 

demonstrate a mediating effect of ADL on the subjective resources.  

 

 

4.2. Study 2. Health, functional capacity, formal care, and 

survival in the oldest old: A longitudinal study 
 

4.2.1. Introduction and aim 

 

The general hypothesis pertaining to terminal decline maintains that a decrease in function, such 

as health, is not primarily related to chronological age but rather to distance to death. Hence, it 

should be possible to predict survival or death, based on the change in different functions. Due to 

the relatively short remaining survival time for the population of the oldest old, it is of great 

interest to relate both subjective and objective health, and ADL, to terminal decline and survival. 

What is more, with regard to the growing number of oldest old it is often assumed that the use of 

both formal and informal care will increase worldwide. In Sweden the number of elderly receiving 

both formal and informal care has increased between 1994 and 2000. The aims of the second 

study were to investigate how health, social network, ADL, and use of care change over time (four 

years) and to analyze how differences in health and ADL affect the survival of the oldest old.  
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4.2.2. Method and analyses 

 

As in the first study the second study is based on data from the NONA sample. In comparison to 

study one, this analysis of the sample was longitudinal. The analyses are based on answers in the 

first wave, from 157 oldest old individuals, from 98 persons in the second wave and 62 in the 

third. One-way ANOVA was used to determine differences (from the first in-person testing 

[IPT1] in 1999) between four different groups of survival: 1 = Deceased before wave 2 (n = 38), 2 

= Alive at wave 2 but deceased before wave 3 (n = 35), 3 = Alive in wave 3 but deceased within 

two years after wave 3 (n = 36), 4 = persons who survived at least two years after the third in-

person testing in 2003 (n = 48). Repeated measures (General Linear Model) were performed to 

analyze changes longitudinally over the four year period (n = 62). Pearson correlations were used 

to determine associations among objective and subjective health, ADL, and use of informal and 

formal assistance/care. The final step was to determine factors related to survival in this age group 

of the oldest old using the Cox proportional hazard regression model. 

 

4.2.3. Results 

 

The repeated measures (n = 62) demonstrated a significant decline in objective health over the 

three waves (F = 10.36, p < .01), but there was no similar change in subjective health (F = .51, 

ns). Even so, objective health and subjective health were significantly correlated to each other at 

all three waves; 1999: r = .33, p < .01; 2001: r = .44, p < .01; 2003: r = .38, p < .01. Further, 

there was a decline in the ability to perform total ADL over the three waves (F = 9.70, p < .01) 

(Figure 3), which concerned both IADL (F = 9.03, p < .01) and PADL (F = 6.04, p < .01).  

 

Objective health was not significantly correlated with ADL at any time: 1999: r = .27, ns; 2001: r 

= .16, ns; and 2003: r = .06, ns. Subjective health, however, was correlated with ADL in 1999 

with r = .54, p < .01 and in 2001 with r = .58, p < .01, but not in 2003 with r = .32, ns. 
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Figure 3. Mean value of ADL followed over three years separated into the four categories of survival 

status. 1 = Died before wave 2; 2 = Died before wave 3; 3 = Died within two years after wave 3; 4 = 

Alive two years after wave 3. 

 

 

For the thesis, the interpersonal resource categories were also analyzed longitudinally, but they are 

not presented in the article. The repeated measures demonstrated a significant decline in 

subjective network factors (F = 5.14, p = .01) but stability in the objective social network factors 

(F = 2.97, ns). The decline in the subjective social network index was explained by decline in 

feelings of having acquaintances (F = 4.59, p < .05) but not by feelings of belonging to a circle of 

friends (F = 2.6, ns) or feelings of having confidants (F = 1.82, ns). Frequency of personal 

contacts with children (F = 1.52, ns) and relatives (F = .32, ns) remained stable. Frequencies of 

personal contacts with friends declined significantly (F = 5.57, p = .01).  

 

The use of total care, both formal and informal, increased significantly (F = 8.26, p < .01) over 

the four years, but the trend seems to be explained by the increase in formal care (F = 11.18,  

p < .01) as demonstrated in Figure 4; there were no significant differences in the use of informal 

care (F = 1.90, ns) over time.  
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Figure 4. Mean value of use of formal care (range 0 – 10, where higher values indicate higher use) 

followed over three years separated into the four categories of survival status. 1 = Died before wave 2; 2 

= Died before wave 3; 3 = Died within two years after wave 3; 4 = Alive two years after wave 3. 

 

 

Once the oldest old entered the formal old-age care system, it was rare that they returned to 

independent living. ADL was highly and negatively correlated with use of formal care during all 

three waves (1999: r = - .88, p < .01; 2001: r = - .81, p < .01; 2003: r = - .60, p < .01), the lower 

ADL function, the more formal care they received. Informal care was only correlated with ADL 

in 2003 (r = - .60, p < .01). Subjective health was significantly correlated with formal care in 

1999 (r = - .48, p < .01) and in 2001 (r = - .40, p < .01) but not in 2003 (r = - .07, ns). Objective 

health showed no significant association with formal care at any wave (1999: r = -.13, ns; 2001: r 

= - .19, ns; 2003: r = - .22, ns).  

 

Differences were found at baseline (1999) between the four groups of survival status in objective 

health (F = 3.86, p < .05), subjective health (F = 4.71, p < .01) and in ADL function (F = 4.6,  

p < .01), IADL (F = 3.3, p < .05), and PADL (F = 4.9, p < .01), where survivors had significantly 

better health and ADL function than those who died early. The Cox regression model showed 

that objective health and ADL functioning significantly predicted survival, but age and subjective 

health did not. 
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4.2.4. Conclusion 

 

Conclusions to be drawn are that there was a significant decline in objective health and ADL, a 

decline that was related to mortality, but no such trend of decline was found in subjective health. 

However, survivors estimated their health as significantly better at baseline which could indicate 

an expression of decline in perceived health in relation to death even if the pattern of terminal 

decline was more apparent in objective health and ADL. Furthermore, the decline in ADL 

function was highly correlated to the increase in use of formal care. 

 

 

4.3. Study 3. Sooner or later in institutions in late life 
 

4.3.1. Introduction and aim 

 

Existing information about institutionalization of elderly individuals is based mainly on cross-

sectional data and does not address the cumulative risk of institutionalization. The purpose of the 

present study was to prospectively analyze longitudinal data and estimate the risk of 

institutionalization from age 70.  

 

4.3.2. Method and analyses  

 

This study was based on the H70 study, described above, where the respondents were followed 

from 70 to 100 years of age. Three different analyses were performed: a descriptive prospective 

analysis, cross-sectional analyses at ages 70, 79, and 85 years, and a longitudinal analysis of 

predictors for institutionalization, using Cox regression model with time-varying variables. In the 

prospective analyses chi-square tests and independent samples t-tests, were performed to evaluate 

differences between those who became permanently institutionalized at any point after the 

baseline measure and those who did not. Chi-square test and independent samples t-test were also 

used in the cross-sectional analyses to analyze differences between those who resided in an 

institution at ages 70, 79, and 85 years and those who did not. Cox regression model with time-

dependent covariates were used to evaluate factors related to institutionalization from baseline, at 

age 70 years, and over the next 30 years. Time was measured as the number of years that 

respondents lived in the community, beginning at age 70 years until institutionalization or death. 

The status/event was whether or not the respondent was permanently institutionalized at any 
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time from age 70 years up to age 100 years. Most of variables we tested were considered time-

dependent: marital status, number of medications, number of symptoms, feeling healthy or not, 

contact with children, contact with individuals outside the family, satisfaction with contact with 

children, feelings of loneliness, and ADL function. Gender, SES, and having children nearby 

were considered stable. The Cox regression model was built in three steps with the 

sociodemographic variables gender, marital status, and SES in the first block. In the second block, 

health and social network variables were added, in an attempt to determine the unique 

contribution of these covariates, separate from ADL. For the third and final block, ADL was 

added, since it is considered a strong predictor of institutionalization. For the thesis separate Cox 

regression model were performed for men and women, but they are not presented in the 

submitted manuscript. In the separated Cox regression models indexes of resources were used as 

co-variates. Objective health included the variables number of symptoms/diseases (0 = three or 

more symptoms/diseases, 1 = 1 – 2 symptoms/diseases and 2 = no symptoms/diseases) and 

number of drugs (0 = four or more drugs, 1 = 1-3 drugs and 2 = no drugs). Subjective health was 

measured with one question; “Do you feel healthy?”. Objective social network included three 

questions: if the respondent had children living nearby (0 = no, 1 = yes), how recent the respondent 

had met his or her children (0 = no children or more than one month ago, 1 = one to four weeks 

ago, 2 = this week) and if they had daily contact with others than their spouse or co-resident (0 = no, 

1 = yes). Subjective social network was measured by the following items; feelings of loneliness (0 = 

often feels lonely, 1 = sometimes feels lonely and 2 = never or seldom feels lonely) and if the 

respondents felt that they met with their children as much as wished for (0= never have contact/no 

children, 1 = too often or too seldom, 2 = just as much as I wish for).  

 

4.3.3. Results  

 

The prospective analysis indicated that 50% of the individuals eventually moved to an 

institution. Significantly more women than men were institutionalized, although for women, the 

move occurred later in life. Table 4 illustrates prospective risk of institutionalization for different 

groups based on sociodemographic factors (not in the manuscript). It demonstrates that not only 

do females run higher risk for institutionalization but it also seems that men are more protected 

against institutionalization by marriage. Furthermore, those gender differences could be found 

with regard to SES as high SES seems to have a protective effect for men while women with high 

SES faced as high risk of institutionalization as did women with low SES. Never married women 



54 

with low SES face the highest risk of institutionalization, according to Table 4. It should be noted 

however that this is a very small group.   

 

ADL is known to be one of the most important predictors of institutionalization and ADL 

declined significantly between age 70 and age 85 (F = 24.46, p < .001) with the most rapid 

decline between ages 79 and 85. There were no gender differences in ADL at the age of 70  

(t = - .46, ns), 79 (t = .33, ns) or 85 (t = .38, ns). 

 

The cross-sectional analyses demonstrated that different factors were important to 

institutionalization at different ages. For example there were only gender differences between 

institutionalized and non-institutionalized respondents at the age of 85, and differences in 

subjective health and subjective social network at the age of 79. The only factors that differed 

significantly between institutionalized respondents and those living in the community at all three 

ages (70, 79 and 85) were SES, number of medications and social contacts with others than 

spouse.  
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The Cox regression model with time-varying covariates indicated that gender, socioeconomic 

situation, marital status, number of symptoms, having children living nearby, and activities in 

daily life were related to institutionalization. Since Table 4 demonstrated gender differences, 

separate Cox regression models for men and women were performed (not in the manuscript). 

They demonstrate that there are gender differences in factors related to institutionalization (Table 

5). For men marital status, SES, objective health and ADL were significant predictors of 

institutionalization in the final model whereas for women SES, objective social network and ADL 

were significant predictors. 

 

4.3.4. Conclusion  

 

The conclusions drawn from this study are that the proportion of elderly persons who were 

institutionalized was significantly higher than that generally found in cross-sectional studies. In 

addition, the cross-sectional analyses demonstrated that different factors were related to 

institutionalization at different ages. Furthermore, in contradiction to the first study of NONA, 

the sociodemographic variables, gender, marital status and SES, in addition to the more objective 

resources of having children living nearby and number of symptoms predicted institutionalization 

during a subsequent 30-year period. There are gender differences in factors related to and 

protective of institutionalization that needs to be further investigated.  
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4.4. Study 4. End of life care in the oldest old 
 

4.4.1. Introduction and aim 

 

In Sweden approximately 50% of all deaths occur at age 80+ but most research on the end stage 

of life has focused mainly on young, middle aged or, at most, young-old people. The aim of this 

study was to describe the last year of life of a sample of the oldest old, focusing on care 

trajectories, health, social network and function in daily life activities. 

 

4.4.2. Methods and analyses 

 

The data originated from the NONA study, a longitudinal study, during which 109 participants 

died during the four year study period. Approximately one month after their death, a relative was 

asked to participate in a telephone interview concerning the deceased person’s last year in life. 

One hundred two relatives agreed to participate. In this study descriptive analyses such as chi-

square test, t-test, and one-way ANOVA were used to assess differences in location at time of 

death. Pearson’s correlation was used to examine correlations among changes in health, functional 

ability, and memory during the last year. Also, with the purpose to validate proxies’ answers, they 

were matched with the oldest old individuals’ answers from the last interview in which they had 

participated. There were 76 of the deceased NONA subjects participated in interviews on their 

own, and 26 participated entirely by proxy, even earlier in the main NONA study. Therefore, the 

correlation analyses of answers provided by proxies (after the oldest old individuals’ deaths) and 

the elderly themselves were based on 76 cases (Table 6).  

 



 

 

Table 6. Correlations among proxies’ estimates and the old individuals’ last response in the 

NONA study (n = 76). 

__________________________________________________________________________ 

The old individuals’ Objective  Subjective  IADL PADL  Objective  Subjective 

last response  health  health social    social  

   network  network 

__________________________________________________________________________ 

Proxies’ estimations 

Health  

 One year prior to death -.19 .44 ** 

 Six month prior to death -.27 * .40 ** 

 One month prior to death -.11 .35 ** 

 

Managed their household 

 One year prior to death  .72 ** 

 Six month prior to death  .66 ** 

 One month prior to death  .61 ** 

 

Managed their personal care 

 One year prior to death  .61 ** 

 Six month prior to death  .61 ** 

 One month prior to death  .07 

 

Social network    .50 ** .27 * 

*** p < .001, ** p < .01, * p < .05 

 

 

4.4.3. Results  

 

Most of the elderly in this sample of the oldest old (74.5%) died in an institution and their 

relatives were mostly satisfied with the end-of-life care and thought that the elderly received the 

care they needed. There were no significant differences in satisfaction with the care for elderly 

who died in hospital, elder care institution, or at home. There were however some, but not many, 

differences in health and social network, based on locations at time of death, see Table 7. Those 
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dying in institutions, for example, had fewer social contacts than those dying in a hospital or at 

home.  

 

 

Table 7. Description of NONA participants by the location at the time of death  

Died at: In the community Institution Hospital  

 n = 5 n = 76 n = 21 

 

Mean age 91 93 91 F = 2.49 

Gender    χ2 = 1.97 

 Men 2 20 9 

 Women 3 56 12 

Marital status    χ2 = 2.36 

 Married 2 6 6 

 Widowed 3 65 14 

 Never married 0 5 1 

Social network (mean value) 5.80 5.43 3.12 F = 12.63** 

Personal contacta     F = 14.34* 

 At least once a week 5 51 19   

 Once a month or less 0 9 1 

Telephone contacta     F = 15.77** 

 Once a week or more 4 22 18 

 Once a month or less 1 36 2 

Contact with relatives    F = 2.24 

 Yes, several 3 33 15 

 Yes, one 1 15 2 

 No 1 27 5  
a with children, n = 86, * p < .05, ** p < .01 

 

 

 

 

 



 

 

Further, significantly more of the elderly who suffered from dementia or similar symptoms died 

at elder care institutions (χ2 = 15.54, p < .01) than those with no cognitive problems. There was a 

significant difference in the pattern of changes in health before dying, based on location at time 

of death (χ2 = 10.93, p < .05); three of those dying at home died a sudden death, and all six 

elderly individuals whose health had been reported fluctuating were staying at institutions at the 

time of death. Nevertheless, the proxies estimated that the health steadily decreased during the 

last year of life in most cases, and reported that there was a decline the oldest old functioning of 

daily life activities.  

 

4.4.4. Conclusion  

 

The major conclusions to be drawn from the results are that the care at end of life in the oldest 

old is challenged by the problems of progressive declines in ADL and health, which make it hard 

to accommodate the oldest old who are dying in the palliative care system. The findings also 

highlight the need to support social networks at elder care institutions and arrange special 

palliative care for this group of oldest old due to the results of fewer social contacts for those 

dying in institutions.  

 



 62

5. Discussion 
 

The aim of this dissertation was to evaluate factors related to patterns of care in the oldest old 

guided by a resource theoretical model. Two different longitudinal studies were used, and 

different designs: the first study was cross-sectional, the second longitudinal, the third had 

longitudinal, a cross-sectional and prospective components, and in the fourth study, proxy 

interviews were used to describe the last year in life of the oldest old after they deceased. To guide 

the analyses the resource theoretical model introduced by Malmberg (1990) was used, and 

objective and subjective health and social network measures were included defined as resources. 

In all four studies ADL was included, as an indicator of when resources fail to meet the demands 

from the environment, resulting in the outcome: variations in patterns of care. The results 

confirm the idea from the resource theoretical model: that perceived and actual resources capture 

different dimensions and that they affect patterns of care differently at different ages. Perceived 

resources seem to have a greater effect on patterns of care than the more objective in the sample of 

the oldest old. However, the sociodemographic variables, gender, marital status and SES in 

addition to the more objective resources had greater impact on institutionalization in the H70 

study, with the inclusion age of 70. Still, ADL was strongly related to patterns of care and 

institutionalization in both samples which indicates an effective targeting by the formal care 

system in Sweden, based on needs.  

 

 

5.1. The role of resources  
 

The major aim of this thesis is to determine the effects of actual and perceived resources on 

patterns of care. The two materials (H70 and NONA) yielded different results concerning actual 

and perceived resources. The study on the H70 material revealed that, in addition to 

sociodemographic variables, objective resources had the highest impact on institutionalization, 

even if the importance of them differed between men and women. On the other hand, in the first 

cross-sectional analysis of NONA, in addition to ADL, subjective resources were most strongly 

related to institutionalization and pattern of care. Of course, the different measures can have an 

impact on the result, but it is also possible that the objective resources are of greater importance 

in “younger” ages (meaning from 70 and 85 years), whereas the subjective resources are more 

essential in advanced ages.  



 

 

5.1.1. Individual resources defined as health 

 

Adaptive processes might partly explain why the perceived resources do not have the same effect 

at the age of 70 as they do at the age of 90. That is, the more objective resources are not as 

adjustable as the subjective resources are in older age. Leinonen et al. (2001b; 2002) suggested 

that older people adapt to changes in their objective health and functional capacity. They based it 

on the result that even if there was an increase in chronic diseases and decline in functional 

performance in the elderly individuals in their study, the subjects assessed their health similarly 

over the years they were followed. The sample in that study was younger (75 years at baseline) 

than the sample in NONA, but the results are similar to the second study, and the centenarians 

in Jopp and Rott’s (2006) study showed similar patterns. In the longitudinal analysis of NONA 

(study 2) the objective health and ADL function decreased significantly but there was no such 

trend in subjective health. However, perceived health was strongly related to function in ADL 

(shown in both study 1 and study 2). This result confirms the suggestion that adaptive processes 

take action in advancing age. It is possible, as discussed by Leinonen et al. (2002) that individuals 

in very advanced age consider their declined functions as normal ageing and accordingly adjust 

their standard of good health. Age-related deteriorations are often slow and progressive and the 

oldest old individuals might adjust their norms gradually, and simultaneously adjust their own 

rating of their health. This argument is similar to that of Kivett et al. (2000), who suggested that 

the oldest old evaluate their health status relative to that of their aging peers rather than to their 

own health status. That is, there is probably a change in the frame of reference with advancing 

age. Jopp and Rott (2006) suggested yet another explanation: even if the oldest old feel restricted 

in their everyday life they develop ways to detach themselves emotionally from the deteriorated 

state of their body.  

 

It could further be assumed that perceived health in the oldest old is affected by interpersonal and 

institutional resources, important for dealing with future illness. Idler and Benyami (1997) 

suggest that self-rated health may more accurately reflect the adequacy of resources, such as 

income, education and social networks to meet future needs, than their absolute value. That is, 

when rating health the oldest old do not only consider medical and functional indicators of 

health but also interpersonal and institutional resources. The results from the NONA study 

demonstrate not only stability in perceived health and the importance of it on the actual pattern 

of care, but also that perceived health is more strongly related to perceived social network than to 

the more objective measure of health. Those results could confirm the suggestion from Due et al. 

(1999) that perceived social support is the most important concept in relation to health. The 
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results could further indicate that perceived health is not only related to present patterns of care, 

but also that the oldest old take into account the future need when estimating their health. Lack 

of friends and confidants to rely on when needs increase would affect perceptions of health and 

would affect ADL function, as demonstrated by Braungart (2005). Dunér and Nordström (2007) 

demonstrated the importance and value of having confidants and emotional support because they 

contribute to feelings of belonging, security and wellbeing. In conclusion, adaptive processes, 

frame of reference changes and interpersonal and institutional resources might have impact on 

subjective health. This could explain why self-rated health remains stable in oldest old 

individuals, despite declines in objective health and ADL function. As well, it highlights the 

importance of considering circumstances other than health in the oldest old when discussing their 

patterns of care. 

 

5.1.2. Interpersonal resources as in social network factors 

 

The measures of health in the NONA study and in the H70 study are quite similar. In both 

samples, the respondents were asked to estimate their health and variables such as number of 

drugs used and number of symptoms of illness. The social network questions differed to some 

extent, and thus the different results are not surprising. It is also difficult to argue that the 

inclusion age had the same impact as in health. One could however discuss if adaptive processes, 

similar to those in health, take part concerning the subjective social network. There was a decline 

in feelings of having acquaintances and frequency of personal contacts with friends by the oldest 

old. Still they considered themselves to have confidants and belonging to a circle of friends. Those 

results could suggest that the oldest old adapt to changes in number of friends and adjust their 

social network situation by using their few remaining friends as “multipurpose”, as suggested by 

Field and Gueldner (2001) and McCamish-Svensson et al. (1999).  

 

The result from the studies concerning feelings of having confidants is interesting from another 

point of view, due to the gender differences that were found. The sample in the NONA study is 

rather small, and only simple descriptive, non-parametric analyses were performed; nevertheless, 

men reported more confidants than women. What is more, the significant gender differences in 

reporting of confidants were found in the married group. Cavallero et al. (2007) reported similar 

results. They found that married women more often felt a lack of confidants in comparison to 

married men. It might be that men and women have different ideas about the meaning of 

confidants. Men may more often consider their spouse as a confidant whereas women may think 

of confidants more like friends. This suggestion is supported by the study of Due et al. (1999), 



 

 

who showed that men report confidant relationships with their partner more often than do 

women. This result is important, especially in relation to the fourth study that suggested a decline 

in social network in the year prior death and also fewer social contacts for those elderly 

individuals dying at institution. Those gender differences and social network factors probably 

affect institutionalization, in addition to ADL and health (see discussion below). Even though 

social networks had low impact on care patterns in the NONA material, they were significantly 

related to ADL suggesting that there is an interaction between ADL ability and social networks. 

The negative correlation suggests that increasing ADL problems are associated with decreasing 

social contacts and diminished feelings of having acquaintances and confidants.  

 

Considering the results from the fourth study, where the proxies of the deceased oldest old 

individuals estimated a decline in the strength of the social network during the last year, and 

considering that those dying at institutions had fewer social contacts, it could be assumed that the 

demonstrated functional decline negatively affected social contacts. In addition, a majority of the 

individuals who suffered from cognitive problems and dementia died at institutions, and those 

cognitive problems probably affected both ADL and the ability to maintain social contacts. Even 

so, the longitudinal analyses of social network in NONA demonstrated that declines were found 

only in the items concerning contacts with friends and having acquaintances, not in contacts with 

family or having confidants. It is not surprising that contacts with friends declines in advanced 

ages, and the feelings of belonging to a circle of friends would naturally decline as well. On the 

other hand, perhaps more important than frequency and number of contacts is the perception of 

having confidants to rely on and this item did not change over time in the NONA study, but 

there were gender differences. The perceptions of social network, which did change to some 

extent over time, did affect patterns of care and ADL more than the more objective measure of 

social network, which remained stable in the NONA sample. Firstly, this means that it is 

important that caring staff caring for terminal patients are aware of the quality of the social 

network of the oldest old, and do not only consider the number of social contacts. Even if the 

numbers of contacts with friends and relatives remains stable, it is importance to consider 

whether the oldest old individuals have friends or confidants because they serve different 

functions. There are signs that the oldest old married women do not confide in their husbands; as 

well, it is possible that the oldest old widowers have no one to confide in after the death of their 

wife. Secondly, the decline in social contacts outside the marriage during the last year of life 

might affect oldest old women, due to declines in possibility of informal assistance and in 

confidants. Because it is assumed that men more often received informal assistance from their 

wives and also saw them as confidants, declines in social network outside marriage might not 



 66

affect them as much as being widowed. Even if there were no significant decline in confidants in 

the NONA study the sample was too small to analyze men and women separately or to analyze 

according to marital status. Therefore this discussion is speculative due the results found and 

previous studies.  

 

Nevertheless, both the NONA study and the H70 study established that social network factors 

are important influences on patterns of care, that there are gender differences in the importance 

of social network factors, and that objective and subjective social networks change and affect the 

care patterns differently in advanced age. As Whitaker (2004) demonstrated, the social network 

plays a very important role for the oldest old individual at the end of life care, both as confidants 

and as representatives of the elderly values and interests. The latter role is especially important 

when elderly individuals are not able to speak for themselves, due to cognitive problems and 

dementia for example. In the fourth study, the results demonstrated that many of the elderly 

dying at institutions suffered from dementia and had weaker social networks. Therefore, the staff 

caring for these patients has the serious task of investigating the social network situation for the 

elderly, determining whether they have someone to talk to, or have someone to speak for them. 

Research (National Board of Health and Welfare 2007) has demonstrated that staff has limited 

knowledge about the elderlies’ thoughts and feelings about death, and that the elderly lacked 

someone to talk to and to share their life experiences. 

 

 

5.2. Interaction of sociodemographic variables and resources 

of the oldest old 
 

In addition to the resource categories, gender, marital status, and SES had various but interesting 

effects on patterns of care. In the H70 study for example, marital status and gender were strongly 

related with institutionalization but not in the NONA-study. The effect of sociodemographic 

variables could be seen in the Cox regression analyses of the third study of the H70-sample and 

the importance of the sociodemographic variables on future institutionalization was also shown 

Table 4. Table 4 was modeled on tables presented in a previous analysis of institutionalization 

risk conducted in two separate regions in Scandinavia. The institutionalization pattern in the 

H70-study was similar to those reported in Sundström's et al. (2003) study. They used data from 

persons living in a rural area in southern Sweden who turned 67 in 1969-70 and from all persons 

≥ 80 years living in a small town in Norway. More than 32% of the studied population in the 



 

 

first area and more than 70% in the second area were eventually institutionalized. Obviously, the 

inclusion age of elderly respondents in a study of institutionalization is important. It is possible 

that if the starting age was younger, there would be fewer cases of institutionalization, and at 

older ages, institutionalization would be more common. This notion was confirmed by the fact 

that, in the study by Sundström et al. (2003), the effects of gender, marital status, and SES were 

greater for 67-year-olds than for the ≥ 80-year-olds, which was probably due to the greater frailty 

in the older age group. In the third study in this thesis, the inclusion age was 70 years, and 

gender, marital status and SES, as well as objective health, objective social network and ADL were 

predictors of institutionalization. In the NONA study the inclusion age varied between and 94 

years, which could explain the lack of effect on patterns of care and institutionalization from the 

socio-demographic variables. At those ages, as indicated from the study by Sundström et al. 

(2003), other factors might have taken over the majority role.  

 

As shown in Table 4 from study three, not only did females have a higher risk for 

institutionalization but it also seems as though marriage was more protective against 

institutionalization for men than for women. Other research has demonstrated similar results 

(Arber 2004; Grundy and Jitlal 2007; Romören and Blekeseaune 2003) and the explanations for 

the gender differences in institutionalization and protection from marriage vary. One of the most 

common explanations is that females live longer and therefore have a longer period of disability 

but also that they have a longer period of widowhood (Arber 2004; Romören and Blekeseaune 

2003). Arber (2004) demonstrated that 45% of men aged 85 or more were married (in the UK), 

compared to 10% of the women, and suggests that some of the gender inequalities among elderly 

people might be due to marital status rather than gender per se. The fact that men are more likely 

to have a living spouse in old age might reduce their use of formal services, because of the 

informal care given by their wife as demonstrated by Romören and Blekeseaune (2003) and 

Hellström and Hallberg (2001). The later study demonstrated that not only did wives help 

husbands significantly more than the other way around, but also that children helped out more in 

older age groups. They concluded that most informal care takes place among elderly couples and 

that children are more involved in the informal assistance of women. They further suggest, 

similar to Romören and Blekeseaune (2003), that this fact is more due to longevity of women 

than to gender issues. Grande et al. (1998) on the other hand reported that women were less 

likely to die at home, suggesting that gender roles play a role and that men are less efficient as 

carers. But, in NONA there were no gender differences, nor any differences in marital status, 

between institutionalized respondents and those who were not. Furthermore, there were no 

gender differences in ADL function in either NONA or H70. This suggests that perhaps one has 
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to look beyond the hard facts of longevity and disability of women to get a clearer picture of the 

role of gender and marital status and their effect on institutionalization.  

 

Avlund et al. (1998) suggested that men seem to benefit more from living with others and from 

being married than do women. Their discussion regarded protection from mortality, but the 

argument could be applied to protection against institutionalization as well. They (op sit.) 

suggested that for men the essential variable is to be married and to have their wives in their social 

network. Men’s greater reliance on a single confidant in combination with a shrinking social 

network with advancing age makes them more vulnerable than women. In addition to longevity 

and disability, their discussion touches on another interesting aspect of gender differences that 

might affect patterns of care. The first study on the NONA sample indicated that women and 

men have different opinions about whether their spouse is a confidant or not. Men tended more 

often to see there wife as a confidant. If this is true, it could be assumed that men receive greater 

protection against institutionalization from marriage than do women. In addition, never-married 

men would be more vulnerable to institutionalization due to lack of social network protection. 

For women, their spouse is maybe not the only confidant, if he is considered as a confidant at all. 

Therefore, husbands do not offer the same protection for women as do other social contacts. This 

explanation was further supported when analyzing men and women separately in two Cox 

regression models (Table 5). Table 5 shows that for 70 year-old men, marital status, SES, 

objective health and ADL function predicted institutionalization but for women it was SES, 

objective social network and ADL. Thus, men got greater protection from marriage than women. 

On the other hand, women got protection from their objective social network (having children 

and number of contacts), and men did not. Therefore, the gender differences seen in 

institutionalization could be influenced by longevity, disability, and women as more frequent 

caregivers, but the social network factors might play an important role as well. The H70-study 

result could be interpreted as men having greater protection against institutionalization from 

marriage, women from contact with children. These gender differences in how social network 

affects institutionalization may be explained by the informal care provided by wives for men or by 

longevity for females but the gender differences in perception of social network also played a role. 

To conclude, the gender differences in institutionalization and the protective effect of marriage 

might be explained by gender differences in both objective and subjective interpersonal resources, 

and are not only due to the possibly higher likelihood of being a caregiver, or that women lives 

longer with higher rates of disability. Those gender differences and the important role of social 

network factors, also implies that men might be an underused resource for women and perhaps 

need to be encouraged to participate more in the care of their spouses. 



 

 

Another sociodemographic variable that showed some gender differences was SES. High SES 

seemed to be protective against institutionalization, but for men only. As seen in Table 4 women 

with high SES faced as high risk of institutionalization than women with low SES, in men the 

pattern was somewhat different. Men with high SES were less likely to move to an institution 

than were men with low SES. On the other hand, those gender differences did not hold up in the 

stratified Cox regression analyses (Table 5) where SES significantly predicted institutionalization 

in all three models for both men and women. These results are puzzling. It is possible that there 

are benefits from a high SES that affect the institutionalization risk, such as better possibility of a 

healthy life style, affect health and functional ability. This has been demonstrated by Avlund et al. 

(2003c; 2004b) who found strong associations between material wealth indicators and health and 

functional ability. They also found that housing tenure was consistently related to health and 

functioning among men, whereas income was more consistently related to health and functioning 

among women. These results could help to explain the gender differences found in the SES effect 

on institutionalization. If females’ health and functioning becomes worse, they would be more 

likely to move to an institution and as demonstrated, health and functioning among women are 

related to low income (one of two measures included in SES in this study).  

 

The question is why these different trajectories emerge. Just as men’s vulnerability is influenced 

by social network factors, Avlund (2004b) suggest that women’s vulnerability might result from 

lower reserve capacity in most physiological functions and the cumulative effects of this 

disadvantage could have more serious consequences. Arber (2004) suggests that the decrease in 

income also reflect changes in marital status, and again the fact that women live longer as 

widowed. In the H70 study, the household income was measured. One explanation for the 

gender differences in the effect from SES on institutionalization might be that when women 

become widowed, the household income decreases; in combination with the lower reserve 

capacity in most physiological functions and cumulative disadvantage, it leads to 

institutionalization. It may indicate that Arber’s (2004) suggestion that marital status and gender 

have an additive rather than interacting effect on institutionalization might be confirmed.   

 

 

5.3. Interaction of ADL and resources of the oldest old 
 

ADL was highly related to the outcome in the three first studies, and has interesting implications 

with regard to the fourth. Ahacic et al. (2003) highlighted the issue of the sensibility of disability 
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rates in the population for cohort and period effects, and that one must consider the contextual 

perspective in disability models. They found, for example, that period changes in social class and 

health behavior affected improvement in the population. Similarly, Parker et al. (2005) suggested 

that the lack of change in ADL in their study could be due to the subjective nature of ADL and 

its vulnerability to changes in environment and expectations. However, in this study, two 

different samples were used, and data concerning ADL were collected at different times and, in 

two different municipalities. Still, ADL was strongly and significant related to the use of formal 

care and institutionalization in both samples, and it seems that ADL is a stable predictor of care 

patterns. 

 

Another issue raised in measurement of ADL is the gender differences that are usually found. 

Romören and Blekeseaune (2003) found that, similarly to the third study on H70, the 

probability for men to be institutionalized during old age was lower than for women and they 

suggest that it could be explained by the informal care given by their wife, as discussed, and also 

by the fact that men had shorter terms of disability before dying in comparison to women. This 

explanation is the most common used when discussing gender differences in ADL and the effect 

on patterns of care. Avlund (1997) offer another explanation, namely that gender differences 

found in ADL function could be a result of the questions asked. If the ADL measure used 

includes many questions concerning IADL, it might not give a fair picture of ADL problems due 

to health problems but rather ADL problems due to situational factors. 

 

The large influence of ADL could therefore be considered as a sign of effective targeting by the 

formal care system, but there might also be gender and/or cultural effects, and/or time or period 

effects. Since both studies demonstrated a large effect from ADL, and they are performed at 

different time periods with different samples at different ages, the suggestions about effective 

targeting appear more likely. Nevertheless, the gender issue needs to be discussed. The ADL-

measure used in NONA included ten items, of which six were categorized as personal ADL 

(bathing, getting dressed, going to the toilet, move from one position to another, continence and 

eating) that are considered not to be effected by gender, culture or interest. This is also how 

Avlund (1997) discussed PADL: in terms of tasks that all perform if they are able. On the other 

hand, the IADL items (cooking, cleaning, transportation, and shopping) used in NONA could be 

affected by gender. Among the elderly and oldest old, it is not uncommon to find men who not 

have performed any cooking or cleaning in their previous lives, and women who have not been 

driving. However, in the NONA study there were no gender differences in the total measure of 

ADL (including both IADL and PADL), and perhaps the fact that six of ten items are PADL 



 

 

tasks explain the lack of gender difference. In the H70 study, ADL was measured with a scale that 

also mainly included PADL tasks, and even if there were gender differences in the patterns of 

institutionalization, it was probably not due mainly to the ADL measure. There were no gender 

differences in ADL at any age in the H70 study or the NONA study. The ADL function declined 

with age though, in both studies, with the most rapid decline in the H70 study occurring 

between the ages of 79 and 85 years. 

 

Guided by the resource theoretical model, ADL is supposed be an indication of lack of resources 

relative to demands from the environment, which in turn would affect the outcome in terms of 

use of care and/or institutionalization. Even though demands from the environment were not 

measured in this study, ADL provided a good measure of when the elderly individuals’ resources 

failed to meet the demands of the environment. Perhaps ADL should be regarded as a mediator 

between resources and the environment. Femia et al. (2001) concluded that in a sample of oldest 

old Swedes, subjective health, depression and social integration mediated some of the influence of 

the functional impairment and limitations. In the first study, one of the aims was to determine 

whether ADL mediated any of the effect of resources on formal care. The results of two linear 

regression analyses indicated that, to some extent, ADL works as a mediator for the perceived 

resources in that sample of the oldest old. The results in the NONA study suggest that even 

though ADL has high impact on patterns of care, ADL interacted with other factors as well, in a 

complex structure.  

 

Regarding patterns of informal care, the first study based on NONA demonstrated that the oldest 

old living in the community were more likely to receive informal care if they had only IADL 

problems, and were more likely to receive formal care if they had problems with PADL. These 

data confirm previous results showing that the oldest old get formal assistance when they have 

severe ADL problems. In addition, the attempt to find factors related to informal care 

demonstrated that subjective health and ADL were significant related to use of informal care 

only, and that objective health and ADL were related to use of informal and formal care 

combined.  

 

It is surprising that social network factors did not turn out to affect the use of informal care. 

However, in NONA the source of informal assistance is not known, which suggests that spouses 

provide most informal care, and the informal care given would therefore not be affected by 

contacts with children. This contradicts other studies that have shown that children (daughters) 

seem to take a greater responsibility today (Johansson et al. 2003) but also that children tend to 
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assist more in older age groups (Hellström and Hallberg 2001). On the other hand they (op.cit) 

also concluded that it was among elderly couples that the informal care took place. Yet, because 

there is no information regarding the source of informal assistance, this dissertation cannot 

support either assertion. Further, it was only about one third of the NONA sample who were still 

married and possibly could have obtained informal assistance from their spouses. As discussed in 

the introduction the puzzling results concerning ADL and use of care could depend on the 

questions asked. In the NONA study the data on informal assistance is based on the ADL 

questions and who helped when they were not able to perform the tasks themselves: informal 

sources, formal source or combinations of both. It might be that the oldest old individuals 

received informal assistance for tasks other than those under study. The second study showed no 

increase in the use of informal care, only in the use of formal care. It is possible that the oldest old 

individuals have many chronic illnesses and disabilities that force the formal care system to take 

over.  

 

 

5.4. Strengths and limitations of the studies 
 

The strength of this thesis was the possibility to analyze relations among resources and care 

patterns in two different samples both cross-sectional and longitudinally, and with different 

inclusion-ages. The H70 study ranged over a 30-year period, with the possibility to analyze risk of 

institutionalization from the age of 70 to 100. The H70 study also enabled three different 

analyses of institutionalization, which should give an accurate image of the situation.   

 

The strength of the NONA material is that it is a longitudinal study of a sample of the oldest old, 

with the age at baseline from 86 – 94, and at the final wave between 90 and 98 age years old. Due 

to the methodological problems that may appear when studying individuals in these advanced 

ages, the number of longitudinal studies in those ages are relatively rare. 

 

Also the fourth study is to some extent unique since there are not many studies performed with 

that design, and/or with the aim to investigate the end-of-life care in the oldest old. In this study 

it was possible to analyze the last year of life of the oldest old based on proxy answers. Of course 

the resource theoretical model could not be fully applicable in those analyses, since the proxy 

interview precluded the possibility of assessing the perceived resources of the oldest old 

individuals. However, it was possible to relate the answers from the oldest old with those from 



 

 

their relatives. Those analyses showed that in the preceding interviews, the elderly’s subjective 

health ratings were more highly correlated with the proxies’ health ratings than with their own 

objective health ratings. That is, the proxies’ estimation of health seems to have been more 

sensitive to the elderly relatives’ perception of health than to the number of diseases, medications, 

and visits to the hospital and general practitioner. Overall, the proxies’ estimations corresponded 

quite well to how the elderly themselves had answered in the interviews. One can therefore 

assume that the proxies in this study were aware of the elderly individuals’ situation and that the 

estimates reflected the actual situation.  

 

The two materials gave a great possibility to perform several different analyses to investigate care 

patterns from the resource theoretical point of view. 

  

There are limitations in the studies that need to be addressed. Firstly, conclusions drawn from the 

studies based on the NONA sample are hampered by the small sample size. As mentioned in the 

introduction, the population of the oldest old is unique and studies often include methodological 

problems, such as large non-response rates. In the NONA study, the participation rate reached 

only 56%. Because disease and disablement correlate highly with old age, a large non-response 

rate was expected in the NONA study, and proxies were used to substitute for those unable to 

answer for themselves. However, because one of the aims of this thesis was to find out how 

perceived resources are related to actual resources and how perceived resources affect patterns of 

care, it was not possible to use proxy answers. Therefore, the sample was reduced to 157 persons 

in the first wave, with increased attrition for each wave.  

 

The sample size influences which analyses are possible and how many variables can be used. In 

the first study, descriptive analyses were performed most, but regression analyses were also 

performed. Because of the sample size, the indexes (actual and perceived health and social 

network) were used, and the effect from the single items could not be analyzed because it would 

have jeopardized the power of the analysis. The conditions were the same for the second study 

that only focused on health and ADL. It was possible to analyze social network factors 

longitudinally, as described in the second study; however, when using Cox regression to analyze 

survival the co-variates were restricted to health and ADL. The small sample size must be kept in 

mind when interpreting the results and one must be cautious about generalizing to the at-large 

population of the oldest old.    
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Another concern is that samples from both NONA and H70 must be considered local, limiting 

our ability to generalize the results. The sample in the NONA study is drawn from the 

municipality of Jönköping, a middle-sized municipality with both rural and non-rural areas, 

which should increase the possibility of a fair description of the oldest old that could be general to 

the Swedish population. The H70 study included respondents from Gothenburg, the second 

largest city in Sweden. Rinder et al. (1975) analyzed the sample and found the participants to be 

representative of the population as whole in most aspects studied. However, they found a higher 

proportion of somatic care in the female response group as compared to the non-response group. 

When interpreting the results from the NONA and H70 studies, one must consider that the 

samples are drawn from two municipalities and that they are not necessarily representative of the 

Swedish populations as a whole. 

  

Answers from individuals with severe cognitive problems have not been used. Elderly persons 

with cognitive problems or dementia are a special group that requires special treatment in special 

institutions for demented elderly. If the elderly with such problems had been included in this 

study, low cognitive function would probably have had great impact on institutionalization (e.g. 

Agüero-Torres et al. 2001) and patterns of care (e.g. Larsson and Thorslund 2002; Larsson et al. 

2004). Yet, because the aim was to catch the perceived dimension of the respondents’ health and 

social network, the subjects must be able to respond by themselves.  

 

Also, nearly all measures (with the exception from objective health in H70) are self-reported 

which need to be noted as well. The significant correlations between the more objective resources 

and the perceived resources could to some extent depend on that fact. Perhaps interpersonal 

resources, like objective and subjective social networks, are not as sensitive measures of health as 

are individual resources. The measures of objective health are hampered with the same 

methodological difficulties discussed by Parker and Thorslund (2007): a mix of questions about 

symptoms and diseases. As in the NONA study, elderly individuals might have difficulty 

remembering all of their symptoms and diseases, and only the most obvious might be the ones to 

be reported. It is possible that the symptoms reported are more subjective than a diagnosed 

disease and might be over-reported. On the other hand, in the NONA study, perceived health 

was not as highly correlated to the objective measure as was perception of social network. If the 

diseases reflected other causes, such as dissatisfaction with the social network situation or 

loneliness, one could assume that it would also have been reflected in the perception of health. 

The converse is also possible. Additionally, symptoms might be underreported because the elderly 

consider them as “normal ageing”. For the NONA study, visits to the hospital and general 



 

 

practioner were also included in the index of objective health, which might have contributed to 

the objectivity. Other studies have also found that even if the oldest old individuals report more 

diseases and symptoms they seem to manage to live independently (Parker et al. 2005; Spillman 

2004; von Strauss et al. 2000), therefore, objective health would not affect use of care or 

institutionalization. The fact that these data came from self-reports must be considered when 

interpreting the results, this also applies when interpreting ADL result, which is also self-reported 

and not performance-based. The measurement method could account for the correlations 

between perceived resources and ADL.  

 

 

5.5. Practical implications 
 

As shown in analysis of both NONA and H70 studies, ADL is the most important factor 

influencing formal care in the community and institutionalization. However, it is important to 

consider the gender effects when measuring ADL. The practical implication from these results is 

therefore that ADL measures must be constructed to fit both women and men, and possibly to fit 

individuals with different leisure time interests and individuals from different cultures. Although, 

because ADL also, to some extent, works as a mediator of perceived health and perceived social 

network, affecting patterns of care in the oldest old, it is also important to consider the perceived 

resources. Targeting individual and interpersonal resources when developing assistance programs 

for the oldest old would maybe enhance perceptions of health and social support which in turn 

might affect dependency and patterns of care.  

 

Another practical issue to consider is the consequences of the increased need for social services 

and care among the oldest old, as suggested by Thorslund et al. (1991). According to existing 

knowledge families do contribute more to the care of the elderly (Hellström and Hallberg 2001; 

Johansson et al. 2003; Larsson 2006; National Board of Health and Welfare 2005a; Sundström et 

al. 2006). The results from the NONA study could, to some extent, confirm previous results. It 

appears as if informal caregivers provide assistance with IADL to a great extent, but on the other 

hand, when need increases, the formal care system takes over. Those results could suggest 

cooperation between the families and the formal care services. The great impact from ADL on 

both patterns of formal care in the community and institutionalization might also be an indicator 

of tougher decisions about priority, which also leads to an effective targeting based on needs.  
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Will there be a need to expand institutional care in Sweden due to an increasing number of the 

oldest old? The H70 study suggests that objective health (number of symptoms) and ADL are the 

most important factors influencing institutionalization. The NONA study demonstrates that 

both objective health (including number of diseases/symptoms) and ADL function decreased 

significantly over the four years studied. Previous research (Parker and Thorslund 2007) also 

demonstrated an increase of chronic diseases in the elderly population at the same time as the 

ADL function of the elderly population seems to be stable (Parker et al. 2005) or even improved 

(National Board of Health and Welfare 2005a). On the other hand, von Strauss et al. (2000) 

suggest that the absolute numbers of disabled older people will remain, due to the increase of the 

population of the oldest old.  

 

In addition, the NONA study indicates that the perceived resources are of greater importance for 

care patterns in that group of the oldest old. Self-rated health and perceptions of the social 

network seem to be stable in advanced ages. ADL, on the other hand, is the strongest predictor 

for institutionalization in NONA as well. The results from the three studies do suggest somewhat 

different scenarios, and the trajectories of institutionalization are different depending on which 

age group is analyzed. The third study might be the most appropriate to describe risks of 

institutionalization due to the different analyses performed and considering the long (30 years) 

period that were studied. According to the results from the third study, the true extent of 

institutional care is greater than what could be assumed from cross-sectional studies, and perhaps 

there will be need for expansion of institutional care, or at least a more efficient use of it.  

 

 

5.6. Conclusion  
 

According to the first cross-sectional study, perceived resources affect patterns of care to a higher 

extent than the more objective resources in this sample of the oldest old. Further, the type of 

ADL problems affect the type of care received: the oldest old living in the community and having 

IADL problems were more likely to receive informal assistance, but if they had PADL problems, 

they more often received formal care. ADL was strongly related to both use of care and 

institutionalization, indicating an effective targeting of the formal care system in Sweden.  

 

There were further indicators of terminal decline in objective health and ADL but subjective 

health remained stable in the NONA study. However, survivors estimated their health as 



 

 

significantly better at baseline, which could indicate an expression of decline in perceived health 

in relation to death even if the pattern of terminal decline was more apparent in objective health 

and ADL. The results also indicate that adaptive processes, concerning health, take action in 

advancing age. Furthermore, the decline in ADL function was highly correlated to the increase in 

use of formal care, and once the oldest old individual entered the formal care system they rarely 

got out. 

 

The third study concluded that the proportion of elderly persons’ institutionalization was 

significantly higher than that generally found in cross-sectional studies. Furthermore, in 

contradiction to the first study of NONA, the sociodemographic variables gender, marital status 

and SES, in addition to the more objective resources of having children living nearby and number 

of symptoms predicted institutionalization during a subsequent 30-year period. The gender 

differences that were found in the protection from institutionalization need to be further 

investigated and highlighted in future studies.  

 

End-of-life care for the oldest old is challenged by the problems with progressive declines in ADL 

and health, as demonstrated in the second study, which make it hard to accommodate the oldest 

old who are dying in the palliative care system. There is also a need to increase the knowledge 

concerning the importance of supporting the social network for the elderly at elder care 

institutions, where most of the oldest old spent their last days. 

 

Even if ADL is the most important factor affecting care patterns, whether informal, formal, or 

institutional, that is just the half-truth. This dissertation shows that the resources of the 

individual also play an important role, and for the oldest old, perhaps perception of resources is 

the most important factor. The third study also indicated marital status and gender have an 

additive rather than interacting effect on institutionalization. 

 

Social network factors are of importance when it comes to institutionalization, and indirectly for 

patterns of formal care, since they are significantly related to ADL. There are further gender 

differences in the role of social network factors, and the formal old-age care system must pay 

greater attention to these differences as well. More importantly, all four studies substantiate the 

need for care staff to support and encourage the interpersonal resources and for decision-making 

staff to consider factors beyond ADL when developing strategies of care. 



 78

Acknowledgements 
 
 
This thesis is based on research carried out at the Institute of Gerontology, School of Health 

Sciences, Jönköping University. 

 

In the process of my doctoral education I have encountered guidance and support from many 

people, for which I am most thankful. I would like to express my sincere gratitude and 

appreciation to: 

 

First of all my children, Gunnar, Viktor and Matilda, and my husband, Niklas, who have been 

most supportive and very understanding all the time. You are without doubt the most important 

persons in my life! 

 

My main supervisor, Professor Bo Malmberg, who has inspired, mentored, supported and 

encouraged me, every since I started working at the Institute of Gerontology. There have been 

many laughs along the way, for which I am especially grateful. 

 

The Director of the Institute of Gerontology, Professor Stig Berg, who has inspired, supported 

and pushed me in the right direction when I have fallen out of track. I would not have succeeded 

without his guidance, comfort and calm. 

 

To my supervisor, Professor Steven H. Zarit, I am indebted for his positive encouragement, 

creative support and valuable advice. 

 

My supervisor, Professor Gerdt Sundström, has patiently read my tests and corrected my 

mistakes. I wish to thank him for his help with the preparation and revision of my texts for this 

thesis.  

 

Another person to whom I owe gratitude is Sussie Åkerblom. She is the kind of friend that I wish 

everybody to have. She has been supportive in every possible way. Thank you!  

 

I am also very grateful to Susanne Johannesson for all her assistance. She has guided me through 

the administrative jungle, and this thesis would not have been what it is without her! She has also 

been most supportive and a very good friend. 



 

 

To the doctoral group at the Institute of Gerontology I am most grateful for numerous valuable 

and stimulating discussions and for support along the way. 

 

I also owe the whole Institute of Gerontology the most gratitude for being there, supporting and 

comforting. Special thanks to Inga Schmitt and Eleonor Fransson. 

 

I wish to thank everyone at Tema Äldre och Åldrande, Linköping University, for valuable 

discussions during my early studies. I really appreciated and learned a great deal from them. 

 

To my, at present 101-year-old, neighbor Olga Wetter I also owe the most gratitude. She has 

been a great inspiration, always optimistic and joyful.  

 

I would also like to express my appreciation to a man I do not know in person, namely Mark 

Knopfler, whose music has inspired and comforted throughout the whole process, so I say: Thank 

you for the music! 

 

Other persons I owe gratitude and appreciation are: the Andersson family, i.a. for taking care of 

our (stupid) dog on my travels to congresses and more, but also for being supportive; my sisters: 

Johanna, Josefine and Elin; and my brothers: Oscar and Christoffer: (all for one and one for all); 

my father: Lars-Ove; and my father- and mother-in-law: Arne and Ronica, for being there. And 

to all of whom I haven’t mentioned: Thank you!  

 

My PhD studies have been partly funded by the Swedish Council for Working Life and Social 

Research in a center grant for the study of Aging and Old Age Care in a Local Context. The 

NONA study was supported by grants from the Swedish Council for Working Life and Social 

Research, the Swedish Council for Social Research, and the Vardal Foundation for Health Care 

and Allergy Research. The H70 study is supported by grants from the Swedish Medical Research 

Council, the Delegation for Social Research within the Ministry of Health and Social Affairs, the 

Bank of Sweden Tercentenary Foundation, The Göteborg Medical Services and Social Services 

Administrations, Stiftelsen Söderström-Königska sjukhemmet, Konung Gustaf V:s och Drottning 

Victorias Stiftelse, Stiftelsen för Gamla Tjänarinnor, Handlanden Hjalmar Svenssons 

Forskningsfond, and Wilhelm and Martina Lundgrens Vetenskapsfond.



 80

References 
 

Abu-Bader SH., Rogers A., Barusch AS. (2002) Predictors of life satisfaction in frail elderly. 

Journal of Social Work 38: 3 – 17. 

 

Agüero-Torres H., Kabir ZN., Winblad B. (1995) Distribution of home help services in an 

elderly urban population: data from the Kungsholmen Project. Scandinavian Journal of Social 

Welfare 4: 274 – 279. 

 

Agüero-Torres H., von Strauss E., Viitanen M., Winblad B, Fratiglioni L. (2001) 

Institutionalization in the elderly: The role of chronic diseases and dementia. Cross-sectional and 

longitudinal data from a population-based study. Journal of Clinical Epidemiology 54: 795 – 

801.  

 

Ahacic K., Parker MG., Thorslund M. (2003) Mobility limitations 1974 – 1991: period changes 

explaining improvement in the population. Social Science & Medicine 57: 2411 – 2422. 

 

Ahmed N., Bestall JC., Ahmedzai SH., Payne SA., Clark D., Noble B. (2004) Systematic review 

of the problems and issues of accessing specialist palliative care by patients, carers and health and 

social care professionals. Palliative Medicine 18: 525 – 542. 

 

Allen MS., Foster A., Berg K. (2001) Receiving help at home: The interplay of human and 

technological assistance. Journal of Gerontology: Social Sciences 56B: 374 – 382. 

 

Andersen KR., Christensen K., Frederiksen H. (2007) Self-rated health and age: A cross-sectional 

and longitudinal study of 11,000 Danes aged 45 – 102. Scandinavian Journal of Public Health 

35: 164 – 171. 

 

Andersen-Ranberg K., Schroll M., Sci M., Jeune B. (2001) Healthy centenarians do not exist but 

autonomous centenarians do: A population-based study of morbidity among Danish 

centenarians. Journal of the American Geriatrics Society 49: 900- 908.  

 

Andersen-Ranberg K., Petersen I., Robine J-M., Christensen K. (2005) Who Are the Oldest-Old? 

In Health, Ageing and Retirement in Europe. First Results from the Survey of Health, Ageing 



 

 

and Retirement in Europe. Eds. & coordinator: Börsch-Supan A. Eds. Brugiavini A., Jürges H., 

Mackenbach J., Siegrist J., Weber G. Mannheim Research Institute for the Economics of Aging 

(MEA). 

 

Andersson EB., Sundström G., Thulin A. (2003) Det sista levnadsåret. En undersökning av 

omsorg och vård för mycket gamla personer som avled i Jönköpings sjukvårdsområde 1999. En 

förstudie. Institutet för gerontologi, Hälsohögskolan, Högskolan i Jönköping. [Last year in life. 

An investigation about care and services for very old individuals who died in one district in the 

county council of Jönköping 1999. A pilot study. Institute of Gerontology, School of Health 

Sciences, Jönköping University, Jönköping.] 

 

Arber S. (2004) Gender trajectories: how age and marital status influence patterns of gender 

inequality in later life. in Ageing and Diversity: Multiple pathways and cultural migrations. Eds. 

Daatland SO. and Biggs S. Bristol: The Policy Press. 

 

Avlund K. (1997) Methodological challenges in measurements of functional ability in 

gerontological research. A review. Aging Clinical and Experimental Research 9: 164 – 174. 

 

Avlund K., Damsgaard MT., Holstein BE. (1998) Social relations and mortality. An eleven year 

follow-up study of 70-year-old men and women in Denmark. Social Science & Medicine 47: 635 

– 643.  

 

Avlund K., Due P., Holstein B., Heikkinen R-L., Berg S. (2002a) Changes in social relations in 

old age. Are they influenced by functional ability? Aging Clinical and Experimental Research 14: 

56 – 64. 

 

Avlund K., Due P., Holstein B., Sonn U., Laukkanen P. (2002b) Changes in household 

composition as determinant of changes in functional ability among old men and women. Aging 

Clinical and Experimental Research 14: 65 - 74. 

 

Avlund K., Pedersen AN., Schroll M. (2003a) Functional decline from age 80 to 85: Influence of 

preceeding changes in tiredness in daily activities. Psychosomatic Medicine 65: 771 – 777. 

 



 82

Avlund K., Vass M., Hendriksen C. (2003b) Onset of mobility disability among community- 

dwelling old men and women. The role of tiredness in daily activities. Age and Ageing 32: 579 – 

584. 

 

Avlund K., Holstein BE., Osler M. Damsgaard MT., Holm-Pedersen P., Rasmussen NK. 

(2003c) Social position and health in old age: the relevance of different indicators of social 

position. Scandinavian Journal of Public Health 31: 126 – 136. 

 

Avlund K., Lund R., Holstein B., Due P. (2004a) Social relations as determinant of onset of 

disability in aging. Archives of gerontology and geriatrics 38: 85 – 99. 

 

Avlund K., Damsgaard MT., Osler M. (2004b) Social position and functional decline among 

non-disabled old men and women. European Journal of Public Health 14: 212 – 216. 

 

Bardage C., Pluijm SMF., Pederson NL., Deeg DJH., Jylhä M., Noale M., Blumstein T., Otero 

Á. (2005) Self-rated health among older adults: a cross-national comparison. European Journal of 

Ageing 2: 149 – 158. 

  

Béland F., Zunzunegui MV. (1999) Predictors of functional status in older people at home. Age 

and Ageing 28: 153 – 159. 

 

Berg S. (1996) Aging, behavior, and terminal decline. in Handbook of the psychology of aging. 

Fourth edition. Eds. Birren JE., Schaie KW. Academic Press Inc. 1996.  

 

Bertera EM. (2003) Physical activity and social network contacts in community dwelling older 

adults. Activities, Adaptation & Aging 27: 113 – 127.  

 

Bondevik M., Skogstad A. (1998) The oldest old, ADL, social network and loneliness. Western 

Journal of Nursing Research 20: 325 - 343. 

 

Borawski EA., Kinney JM., Kahana E. (1996) The meaning of older adults’ health appraisals: 

Congruence with health status and determinant of mortality. Journal of Gerontology: Social 

Sciences 51B: 157 – 170. 

 



 

 

Brach JS., van Swearingen JM. (2002) Physical impairment and disability: Relationship to 

performance of activities of daily living in community-dwelling men. Physical Therapy 82: 752 – 

761. 

 

Braungart Elizabeth R. (2005) Three studies of the disablement process in the oldest old: 

Predicting disability level, onset and differential patterns of change over time. Dissertation, 

Submitted in Partial Fulfillment of the Requirements for the degree of Doctor in Philosophy, 

August 2005. The Pennsylvania State University, College of Health and Human Development.  

 

Bryant LL., Beck A., Fairclough DL. (2000) Factors that contribute to positive perceived health 

in an older population. Journal of Aging and Health 12: 169 – 192. 

 

BURDIS (Burden of Disease Network Project) (2004) Disability in old age. Final report  

conclusions and recommendations. The Finnish Centre for Interdisciplanary,  

Gerontology University of Jyväskylä, Finland. Jyväskylä University Press. 

 

Bury M., Holme A. (1991) Life after ninety. Routledge, London and New York.  

 

Castle SC., Uyemura K., Makinodan T. (2001) The SENIEUR protocol after 16 years: a need 

for paradigm shift? Mechanisms of Ageing and Development 122: 127 – 130. 

 

Catt S., Blanchard M., Addington-Hall J., Zis M., Blizard R., King M. (2005) Older adults’ 

attitudes to death, palliative treatment and hospice care. Palliative Medicine 19: 402 – 410. 

 

Cavallero P., Morino-Abbele F., Bertocci B. (2007) The social relations of the elderly. Archives of 

Gerontology and Geriatrics. Suppl. 1: 97 – 100.  

 

Cavalli S., Bickel J-F., Lavile D`Epinay CJ. (2007) Exclusion in very old age. The impact of three 

critical life events. International Journal of Ageing and Later Life 2: 9 – 31. 

 

Chipperfield JG. (1993) Incongruence between health perceptions and health problems. 

Implications for survival among seniors. Journal of Aging and Health 5: 475 – 496. 

 



 84

Chipperfield JG., Campbell DW., Perry RP. (2004) Stability in Perceived Control: Implications 

of Health Among Very Old Community-Dwelling Adults. Journal of Aging and Health 16: 116 

– 147. 

 

Chen P-C., Wilmoth JM. (2004) The effects of residential mobility on ADL and IADL 

limitations among the very old living in the community. Journal of Gerontology: Social Sciences 

59B: 164 – 172. 

 

Covinsky KE., Palmer RM., Fortinsky RH., Counsell SR., Stewart AL., Kresevic  

D., Burant C J., Landefeld CS. (2003a) Loss of independence in Activities of Daily Living in 

older adults hospitalized with medical illnesses: Increased vulnerability with age. Journal of the 

American Geriatrics Society 51: 451 – 458. 

 

Covinsky KE., Eng C., Lui L-Y., Sands LP., Yaffe K. (2003b) The last 2 years of life:  

Functional trajectories of frail older people. Journal of the American Geriatrics Society 51:  

492 - 498. 

 

Cribier F., Kych A.(1999) Parcours résidentiels de fin de vie d’une cohorte de retraités de la 

région parisienne. [Residential trajectories at end of life in a cohort of retired Parisians] Paris: 

CNRS, Rapport de recherche. 1999, Mimeo. 

 

Davey A., Femia EE., Shea DG., Zarit SH., Sundström G., Berg S., Smyer MA. (1999) How 

many elders receive assistance? A cross-national comparison. Journal of Aging and Health 11: 199 

– 220. 

 

Davey A., Femia EE., Zarit SH., Shea DG., Sundström G., Berg S., Smyer MA., Savla J. (2005) 

Life on the edge: Patterns of formal and informal help to older adults in the United States and 

Sweden. Journal of Gerontology: Social Sciences 60B: 281 – 288. 

 

Davey A., Johansson L., Malmberg B., Sundström G. (2006) Unequal but equitable: an analysis 

of variations in old-age care in Sweden. European Journal of Ageing 3: 34 – 40. 

 

Davey A., Savla J., Sundström G., Zarit SH., Malmberg B. (2007) How equitable is Sweden’s 

changing care-mix? Linking individual and regional characteristics over time. Aging & Society 27: 

1 – 23. 



 

 

Dening TR., Chi L-Y., Brayne C., Huppert FA., Paykel ES., O´Connor DW. (1998) Changes in 

self-rated health, disability and contact with services in a very elderly cohort: a 6-year follow-up 

study. Age and Ageing 27: 23 – 33. 

 

Di Mauro S., Scalia G., Leotta C., Giuffrida F., Di Stefano A., Malaguarnera M. (2000) The care 

of elderly, terminally ill oncological patients in caregiving sanitary residences. Archives of 

Gerontology and Geriatrics 31: 85 – 94. 

 

Due P., Holstein B., Lund R., Modvid J., Avlund K. (1999) Social relations: network, support 

and relational strain. Social Science & Medicine 48: 661 – 673.  

 

Dunér A., Nordström M. (2007) The roles and functions of the informal networks of older 

people who receive formal support: a Swedish qualitative study. Age & Society 27: 67 – 85. 

 

DuPertuis LL., Aldwin CM., Bossé R. (2001) Does the source of support matter for different 

health outcomes? Findings from the Normative Ageing Study. Journal of Aging and Health 13: 

494 – 510.  

 

Ershler WB. (2001) The value of the SENIEUR protocol: distinction between “ideal aging” and 

clinical reality. Mechanisms of Ageing and Development 122: 134 – 136. 

 

Femia EE., Zarit SH., Johansson B. (2001) The disablement process in very late life: a study of 

the oldest-old in Sweden. Journal of Gerontology: Psychological Sciences 56B: 12 – 23. 

 

Field D., Gueldner SH. (2001) The oldest old. How do they differ from the old-old? Journal of 

Gerontological Nursing 27: 20 – 27. 

 

Fields J., Sobo D., Sanford J., Toll N., Wheatland R., Jette D. (1999) The disablement model: 

The relationships between and among impairment, functional limitation and disability in the 

elderly population. Issues on Aging 22: 5 – 9. 

 

Finlayson M. (2002) Changes predicting long-term care use among the oldest old. The 

Gerontologist 42: 443 – 453. 

 



 86

Foa UG, Törnblom KY, Foa EB, Converse J. (1993) Introduction. Resource theory in social 

psychology. in Resource Theory. Exploration and applications. Eds. Foa UG, Converse J., 

Törnblom KY, Foa EB. Academic Press, Inc. San Diego, California.  

 

George L. (2001) The social psychology of health. in Handbook of aging and the social sciences. 

Eds. Binstock RH., George LK. Fifth edition. Academic Press Inc.   

 

Gold C., Malmberg B., McClearn GE., Pedersen, NL., Berg, S. (2002) Gender and health: A 

study of older unlike-sex twins. Journal of Gerontology: Social Sciences 57B: 168 – 176.  

 

Grande GE., Addington-Hall JM., Todd CJ. (1998) Place of death and access to home care 

services: Are certain patient groups at a disadvantage? Social Science & Medicine 47: 565 – 579.  

 

Grando VT., Mehr D., Popejoy L., Maas M., Rantz M., Wipketevis DD., Westhoff R.,  

(2002) Why Older Adults with Light Care Needs Enter and Remain in Nursing Homes. Journal 

of Gerontological Nursing July: 47 – 53. 

 

Grundy E., Jitlal M. (2007) Socio-demographic variations in moves to institutional care 1991 – 

2001: a record linkage study from England and Wales. Age and Ageing 36: 1 – 7.  

 

Hallberg IR. (2006) Palliative care as a framework for older peoples’ long-term care. International 

journal of Palliative Nursing 12: 224 – 229. 

 

Hays JC. (2002) Living Arrangements and Health Status in Later Life: A Review of Recent 

Literature. Public Health Nursing 19: 136 – 151.  

 

Hellström Y., Hallberg IR. (2001) Perspective of elderly people receiving home help on health, 

care and quality of life. Health and Social Care in the Community 9: 61 – 71.  

 

Hellström Y., Persson G., Hallberg IR. (2004) Quality of life and symptoms among older people 

living at home. Journal of Advanced Nursing 48: 584 – 593. 

 

Hobfoll S. (1989) Conservation of resources. A new attempt at conceptualizing stress. American 

Psychologist 44: 513 – 524. 

 



 

 

Hobfoll S., Jackson A.P. (1991) Conservation of resources in community intervention. American 

Journal of Community Psychology 19: 111 – 121.  

 

Hogan DB. (2000) Effects of age and disease on disability in the very elderly. Clinical Geriatrics 

8: 28 – 37. 

 

Holmén K., Furukawa H. (2002) Loneliness, health and social network among elderly people – a 

follow up study. Archives of Gerontology and Geriatrics 35: 261 – 274. 

 

Holstein BE., Avlund K., Due P., Martinussen T., Keiding N. (2006) The measurement of 

change in functional ability: Dealing with attrition and the floor/ceiling effect. Archives of 

Gerontology and Geriatrics 43: 337 – 350. 

 

Holstein B., Due P., Almind G., Avlund K. (2007) Eight-year change in functional ability among 

70- to 95-year-olds. Scandinavian Journal of Public Health 35: 243 – 249. 

 

Houtven C., van Norton H., Edward C. (2004) Informal care and health care use of older adults. 

Journal of Health Economics 23: 1159 – 1180. 

 

Hultén A, Kerstell J, Olsson R, Svanborg A.(1969) A method to calculate nursing load. 

Scandinavian Journal of Rehabilitation and Medicine 1: 117-125. 

 

Hyduk CA. (1996) The dynamic relationship between social support and health in older adults: 

Assessment implications. Journal of Gerontological Social Work 27: 149 – 165. 

 

Idler EL., Benyami Y. (1997) Self-rated health and mortality: A review of twenty-seven 

community studies. Journal of Health and Behaviour 38: 21 – 37. 

 

Iwarsson S., Isacsson Å. (1998) ADL dependence in the elderly population living in the 

community: the influence of functional limitations and physical environmental demand. 

Occupational Therapy International 5: 173 – 193. 

 

Iwarsson S. (2005) A long-term perspective on person-environment fit and ADL  

dependence among older Swedish Adults. The Gerontologist 45: 327 – 336. 

 



 88

Jette AM., Assmann SF., Rooks D., Harris BA., Crawford S. (1998) Interrelationships among 

disablement concepts. Journal of Gerontology: Medical Sciences 53A: 395 – 404. 

 

Johansson L., Sundström G., Hassing LB. (2003) State provision down, offspring’s up; the 

reverse substitution of old-age care in Sweden. Aging & Society 23: 269 – 280. 

 

Jopp D, Rott R. (2006) Adaptation in very old age: Exploring the role of resources, beliefs, and 

attitudes for centenarians’ happiness. Psychology and Aging 21: 266 – 280. 

 

Kastenbaum R., Candy SE. (1973) The 4% fallacy: A methodological and empirical critique of 

extended care facility population statistics. International Journal of Aging and Human 

Development 4: 15 – 21. 

 

Kelley-Moore JA., Schumacher JG., Kahana E., Kahana B. (2006) When to older adults become 

“disabled”? Social and health antecedents of perceived disability in a panel study of the oldest old. 

Journal of Health and Social Behaviour 47: 126 – 141. 

 

Kempen GIJ., Steverink N., Ormel J., Deeg DJH. (1996) The assessment of ADL  

among frail elderly in an interview survey: Self-report versus performance-based tests and 

determinants of discrepancies. Journal of Gerontology: Psychological Sciences 51: 254 – 260. 

 

Kemper P., Murtaugh CM. (1991) Lifetime use of nursing home care. New England Journal of 

Medicine 324: 595 – 600. 

 

Kessler D., Peters TJ., Lee L., Parr S. (2005) Social class and access to specialist palliative care 

services. Palliative Medicine 19: 105 – 110. 

 

Kivett VR., Stevenson ML., Zwane CH. (2000) Very-old rural adults: Functional status and 

social support. The journal of Applied Gerontology 19: 58 – 77. 

 

Klein BEK., Klein R., Knudtson MD., Lee KE. (2005) Frailty, morbidity and survival. Archives 

of Gerontology and Geriatrics 41: 141 – 149. 

 

Krause N. (1997) Anticipated support, received support and economic stress among older adults. 

Journal of Gerontology: Psychological Sciences 52B: 284 – 293.  



 

 

Krause N. (2001) Social support. in Handbook of aging and the social sciences. Eds. Binstock 

RH., George LK. Fifth edition. Academic Press Inc.   

 

Larsson K., Thorslund M. (2002) Does gender matter? Differences in patterns of informal 

support and formal services in a Swedish urban elderly population. Research on Aging 24: 308 – 

336. 

 

Larsson K., Silverstein M. (2004) The effects of marital and parental status on informal support 

and service utilization: A study of older Swedes living alone. Journal of Aging Studies 18: 231 – 

244. 

 

Larsson K., Thorslund M., Forsell Y. (2004) Dementia and depressive symptoms as predictors of 

Home Help utilization among the oldest old: Population-based study in an urban area of 

Sweden. Journal of Ageing and Health 16: 641 – 668. 

 

Larsson K. (2006) Care needs and home-help services for older people in Sweden: does improved 

functioning account for the reduction in public care? Aging & Society 26: 413 – 429. 

 

Larsson K., Thorslund M. (2006) Old people’s health. Scandinavian Journal of Public Health 34 

(suppl. 67): 185 – 198. 

 

Lawton MP. (1982) Competence, environmental press, and the adaption of older people. in 

Aging and the environment. Theoretical Approaches. Eds. Lawton MP, Windley PG, Byerts TO. 

Springer Publishing Company, New York. 

 

Lawton MP. (1999) Environmental taxonomy: generalizations from research with older adults. in 

Measuring environment across the life span. Eds. Friedman SL. and Wachs TD. American 

Psychological Association, Washington.  

 

Leahy MJ., Thurber D., Calvert JF. (2005) Benefits and challenges of research with the  

oldest old for participants and nurses. Geriatric Nursing 26: 21 – 28. 

 

Leinonen R., Heikkinen E., Jylhä M. (1999) A path analysis model of self-rated health among 

older people. Aging Clinical and Experimental Research 11: 209 – 220. 

 



 90

Leinonen R., Heikkinen E., Jylhä M. (2001a) A pattern of long-term predictors of health ratings 

among older people. Aging Clinical and Experimental Research 13 (6): 454 – 464. 

 

Leinonen R., Heikkinen E., Jylhä M. (2001b) Predictors of decline in self-assessments of health 

among older people – a 5-year longitudinal study. Social Science & Medicine 52: 1329 – 1341. 

 

Leinonen R., Heikkinen E., Jylhä M. (2002) Changes in health, functional performance  

and activity predict changes in self-rated health: a 10-year follow-up study in older people. 

Archives of Gerontology and Geriatrics 35: 79 – 92.  

 

Lennartsson C. (1999) Social ties and health among the very old in Sweden. Research on Aging 

21: 657 – 681.  

 

Lesnoff-Caravaglia G. (1978) The five per cent fallacy. International Journal of Human 

Development 9: 187 – 192. 

 

Li WL. (2005) Trajectories of ADL disability among community-dwelling frail older  

persons. Research on Aging 27: 56 – 79. 

 

Ligthart GJ., Corberand JX., Fournier C., Galanaud P., Hijmans W., Kennes B., Muller-

Hermelink HK., Steinmann GG. (1984) Admission criteria for immunogerontological studies in 

man; The SENIEUR protocol. Mechanisms of Ageing and Development 28: 47 – 55.  

 

Ligthart GJ. (2001) The SENIEUR protocol after 16 years: the next step is to study the 

interaction of ageing and disease. Mechanisms of Ageing and Development 122: 130 – 132. 

 

Lilja M., Månsson I., Jahlenius L., Sacco-Peterson M. (2003) Disability policy in Sweden. 

Policies concerning assistive technology and home modification services. Journal of Disability 

Policy Studies 14: 130 – 135. 

 

Lund R., Avlund K., Modvig J., Due P., Holstein B. (2004) Development in self-rated health 

among older as determinant of social relations. Scandinavian Journal of Public Health 32: 419 – 

425.  

 



 

 

Mack R., Salmoni A., Viverais-Dressler G., Porter E., Garg R. (1997) Perceived Risks to 

Independent Living: The Views of Older Community-Dwelling Adults. The Gerontologist 7: 

729 – 736. 

 

Malmberg B. (1990) Access to resources in different age-cohorts implications for activity level, 

loneliness and life satisfaction. Doctoral dissertation at Linköping University. Department of 

Education and Psychology.  

 

Malmberg B., Berg S. (2002) Further steps towards a resource model in aging. in Aspects on 

aging, old age care and local contexts. Eds. Malmberg B., Henning C. Programmet Åldrande och 

Äldreomsorg i ett Lokalt Sammanhang. [Ageing and old age care in a local context] School of 

Health Sciences, Jönköping University. 

 

MacKinnon DP., Dwyer JH. (1993) Estimating mediated effects in prevention studies. 

Evaluation Review 17: 144 – 158. 

 

Manderbacka K., Lundberg O. (1996) Examining points of reference of self-rated health  

among Swedish oldest old. Archives of Gerontology and Geriatrics 23: 47 – 60. 

 

Marcellini F., Leonardi F., Marcucci A., Freddi A. (2002) Health perception of elderly people: 

The results of a longitudinal study. Archives of Gerontology and Geriatrics Suppl. 8: 181 – 189. 

 

McCamish-Svensson C., Samuelsson G., Hagberg B., Svensson T., Dehlin O. (1999) Social 

relationships and health predictors of life satisfaction in advanced old age: Results from a Swedish 

longitudinal study. International journal of Aging and Human development 48:  301 – 324. 

 

McGee M., Johnson A., Kay DWK. (1998) The description of activities in daily living in five 

centres in England and Wales. Age and Ageing 27: 605 – 613.  

 

Mendes de Leon CF., Glass TA., Beckett LA., Seeman TE., Evans DA., Berkman LF. (1999) 

Social networks and disability transitions across eight intervals of yearly data in the New Haven 

EPESE. Journal of Gerontology: Social Sciences 54B: 162 – 172.  

 

Miller RA. (2001) New paradigms for research on aging and late-life illness. Mechanisms of 

Ageing and Development 122: 130 – 132. 



 92

Motta M., Bennati E., Ferlito L., Malaguarnera M., Motta L. (2005) Successful aging 

centenarians: myths and reality. Archives of Gerontology and Geriatrics 40: 241 – 251. 

 

National Board of Health and Welfare (1997a) Den kommunala vården i livets slutskede. En 

kunskapsöversikt. [Municipal care at end-of-life. A review.] National Board of Health and 

Welfare, Stockholm. 

 

National Board of Health and Welfare (1997b) Kvalitet i vårdkedjan mot livets slut. [Quality in 

the care flow in end-of-life.]  National Board of Health and Welfare, Stockholm. 

 

National Board of Health and Welfare (2000) Bo hemma på äldre dar [Living at Home  

in Old Age]. Äldreuppdraget [Commissioned Work on Ageing] Report 2000:11.  

National Board of Health and Welfare, Stockholm. 

 

National Board of Health and Welfare (2005a) Hemtjänsten och de äldres behov – en jämförelse 

över tid. [Public Home Help Services and the need of the elderly – a comparison over time.] 

National board of health and welfare, Stockholm, Sweden.  

 

National Board of Health and Welfare (2005b) Äldre som flyttar till service och vård. 

Uppföljning av situationen i Sundsvall. 2005. [Elderly moving to service and care] National 

board of health and welfare, Stockholm, Sweden.  

 

National Board of Health and Welfare (2006a) Äldre – vård och omsorg år 2005. Kommunala 

insatser enligt socialtjänstlagen samt hälso- och sjukvårdslagen. [Statistics – Social Welfare 

Care and services to elderly persons 2005] Official statistics of Sweden, National board of health 

and welfare, Stockholm, Sweden.  

 

National Board of Health and Welfare (2006b) Vård i livets slutskede. Socialstyrelsens 

bedömning av utveckling i kommun och landsting. [Terminal care. Estimation from National 

Board of Health and Welfare concerning the development in municipalities and county councils]. 

National Board of Health and Welfare. Stockholm, Sweden. 

 

Nation Board of Health and Welfare (2007) Forskning som speglar vården i livets slutskede. 

Sammanställning av aktuell forskning. [Research that reflects care at end of life. Review of present 

research] National Board of Health and Welfare, Stockholm, Sweden.  



 

 

Nyqvist F., Gustavsson J., Gustafson Y. (2006) Social capital and health in the oldest old: the 

Umeå 85+ study. International Journal of Ageing and Later Life 1: 91 – 114.  

 

Parkatti T., Deeg DJH., Bosscher RJ., Launer LLJ. (1998) Physical activity and self-rated health 

among 55- to 89-year-old Dutch people. Journal of Aging and Health 10; 311 – 326. 

 

Parker MG., Ahacic K., Thorslund M. (2005) Health changes among Swedish oldest old: 

Prevalence rates from 1992 and 2002 show increasing health problems. Journal of Gerontology 

60A: 1351 – 1355. 

 

Parker M., Thorslund M. (2007) Health trends in the elderly population: Getting better and 

getting worse. The Gerontologist 47: 150 -158. 

 

Pawelec G., Ferguson FG., Wikby A. (2001) The SENIEUR protocol after 16 years. Mechanisms 

of Ageing and Development 122: 132 – 134. 

 

Pedersen NL., Steffenson B., Berg S., Johansson B., McClearn GE. (1999) The importance of 

Genetic and Environmental effects for self-reported health symptoms: A 30-year follow up 

considering survival and selection effects. Journal of Aging and Health 11: 475 – 493. 

 

Puts MTE., Lips P., Deeg DJH. (2005) Sex differences in the risk of frailty for mortality 

independent of disability and chronic diseases. Journal of the American Geriatrics Society 53: 40 

– 47. 

 

Reynolds SL., Silverstein M. (2003) Observing the onset of disability in older adults. Social 

Science & Medicine 57: 1875 – 1889.  

 

Rinder L, Roupe S, Steen B. Svanborg A. (1975) Seventy-year-old people in Gothenburg. A 

population study in an industrialized Swedish city. I. General presentation of the study. Acta 

Medica Scandinavia 198: 397 – 407.  

 

Rinell Hermansson A. (1990) Caring in the last year of life. Doctoral dissertation at Uppsala 

University. Department of social medicine and the Centre for caring sciences, Uppsala, Sweden.  

 



 94

Rodgers WL., Herzog AR. (1992) Collecting data about the oldest old: problems and procedures. 

in The Oldest Old. Eds. Suzman R.M., Willis D.P., Manton K.G. Oxford University Press, New 

York. 

 

Roe B., Whattam M., Young H., Dimond M. (2001) Elders´ needs and experiences of receiving 

formal and informal care for their activities of daily living. Journal of Clinical Nursing 10: 389-

397. 

 

Romören TI., Blekeseaune M. (2003) Trajectories of disability among the oldest old. Journal of 

Aging and Health 15: 548 – 566. 

 

Rosén M., Haglund B. (2005) From healthy survivors to sick survivors. Implications for the 21st 

century. Scandinavian Journal of Public Health 33: 151 – 155. 

 

Rovine MJ., von Eye A., Wood P. (1988) The effect of low covariate criterion correlations 

on the analysis-of-covariance. in Computer Science and Statistics: Proceedings of the 20th 

Symposium of the Interface. Eds. Wegmen E., Alexander VA. American Statistical Association: 

355 – 357. 

 

Samuelsson G., Sundström G. (1988). Ending one’s life in a nursing home: A note on Swedish 

findings. The international Journal of Aging and Human Development 27: 81 – 88.  

 

Samuelsson S-M., Alfredson BB., Hagberg B., Samuelsson G., Nordbeck B., Brun A., Gustafson 

L., Risberg J. (1997) The Swedish centenarian study: A multidisciplinary study of five 

consecutive cohorts at the age of 100. International Journal of Aging and Human development 

45: 223 – 253.  

 

Schroll M., Bjørnsbo-Schroll K., Ferry M. (1996) Health and physical performance of elderly 

Europeans. European Journal of Clinical Nutrition 50: 105 – 111. 

 

Schroll M., Schlettwein D., Van Staveren W., Schlienger J.L. (2002) Health related to quality of 

life and physical performance. Seneca 1999. The Journal of Nutrition, Health and Aging 6: 15 – 

19. 

 



 

 

Shaw BA., Janevic M. (2004) Associations between anticipated support, physical functioning, 

and education level among a national representative sample of older adults. Journal of Aging and 

Health 16: 539 – 561. 

 

Slivinske LR., Fitch VL., Wingerson NW. (1998) The effect of functional disability on service 

utilization. Health and Social Work 23: 175 – 186. 

 

Spillman BC. (2004) Changes in elderly disability rates and the implications for health care 

utilization and cost. Milbank Q 82: 157 – 194. 

 

Sundström G., Malmberg B., Romören TI., Samuelsson G. (2003) Innan döden skiljer oss åt. 

Jämställda omsorgsinsatser vid livets slut [Before death do us part. Equal caregiving at the end of 

life]. Aldring og livslop 1: 24 – 29.  

 

Sundström G., Malmberg B., Johansson L. (2006) Balancing family and state care: neither, either 

or both? The case of Sweden. Aging & Society 26: 767 – 782. 

 

Sutton LM., Demark-Wahnefried W., Clipp EC. (2003) Management of terminal cancer in 

elderly patients. The LANCET oncology 4: 149 – 157. 

 

Suzman R.M., Manton K.G. (1992) Introducing the oldest old. in The oldest old. Eds. Suzman 

R.M., Willis D.P., Manton K.G. Oxford University Press, New York. 

 

Svanborg A, Rinder L, Roupe S, Steen B. (1977) Seventy-year-old people in Gothenburg. A 

population study in an industrialized Swedish city. II. General presentation of social and medical 

conditions. Acta Medica Scandinavia Suppl 611: 3 – 37.  

 

Swedish Associations of Local Authorities and Regions. (2007) Care of the elderly in Sweden 

today. 2006. Summary of Swedish official statistics. Swedish Assiocations of Local Authorities 

and Regions, Stockholm, Sweden.  

 

Taylor MG., Lynch SM. (2004) Trajectories of impairment, social support and depressive 

symptoms in later life. Journal of gerontology: Social Sciences 59B: 238 – 246. 

 



 96

Teno JM., Clarridge BR., Casey V., Welch LC., Wetle T., Shield R., Mor V. (2004) Family 

Perspectives on End-of-Life care at the last place of care. Journal of American Medical Association 

291: 88 – 93. 

 

Thorslund M. (1991) The increasing number of very old people will change the Swedish model 

of the welfare state. Social Science & Medicine 32: 455 – 464. 

 

Thorslund M., Lennartsson C., Parker MG., Lundberg O. (2004) De allra äldstas hälsa har blivit 

sämre.[Elderly people’s health has become worse] Läkartidningen 101: 1294-1499.   

 

Thorslund M., Lundberg O. (1994) Health and inequalities among the oldest old. Journal of 

Aging and Health 6: 51 – 69. 

 

Verbrugge LM., Jette AM. (1994) The disablement process. Social Science & Medicine 38: 1 – 

14. 

 

von Heideken Wågert P., Gustavsson JMC., Lundin-Olsson L., Kallin K., Nygren B., Lundman 

B., Norberg A. Gustafson Y. (2006) Health status in the oldest. Age and sex differences in the 

Umeå 85+ study. Aging Clinical and Experimental Research 18: 116 – 126. 

 

von Strauss E., Fratiglioni L., Viitanen M., Forsell Y., Winblad B. (2000) Morbidity and 

comorbidity in relation to functional status: a community-based study of the oldest old (90+ 

years). Journal of the American Geriatric Society 48: 1462 – 1469. 

 

von Strauss E., Agüero-Torres H., Kåreholt I., Winblad B., Fratiglioni L. (2003) Women are 

more disabled in basic activities of daily living than men only in very advanced ages: A study on 

disability, morbidity, and mortality from the Kungsholmen Project. Journal of Clinical 

Epidemiology 56: 669 – 677. 

 

Whitaker A. (2004) Livets sista boning. Anhörigskap, åldrande och död på sjukhem. Doctoral 

dissertation at Stockholm University, Stockholm.  

 

Wilkinson AM., Lynn J. (2001) The end of life. in Handbook of Aging and the Social Sciences, 

Fifth edition. Eds. Binstock RH, George LK. Academic Press, San Diego. 

 



 

 

Yashin AI., Ukraintseva SV., De Benedictis G., Anisimov VN., Butov AA., Arbeev K., Jdanov 

DA., Boiko SI., Begun AS., Bonafe M., Franceschi C. (2001) Have the oldest old adults ever 

been frail in the past? A hypothesis that explain modern trends in survival. Journal of 

Gerontology: Biological Sciences 56A: 432 – 442. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




